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1. INTRODUCTION

1.1 BACKGROUND

The Articul-ated Total Body (ATB) model was derived from the Three

Dimensional Crash Victim Simulation (3DCVS) which was originally conceived as

a research tool to enable investigation of driver or occupant and motor vehicle

interaction under various restraint configurations and other initial conditions

during automobile crashes. Researchers at the U.S. Air Force Harry G. Armstrong

Aerospace Medical Research Laboratory (AAMRL) adopted this model for the study

of aircrew members during ejections from aircraft, with the view of eliminating

or reducing injuries in a high acceleration environment. The use of modeling

in this area of study is particularly appropriate and attractive since it reduces

the cost of testing (whether with manikins or human subjects) and eliminates the

risks associated with human testing. The modeling approach also supports system

evaluations under operating conditions that would otherwise be infeasible to test

with human subjects, and where the biofidelity of manikins is inadequate.

The Three Dimensional Crash Victim Simulation was developed by J.

A. Bartz at the Cornell Aeronautical Laboratory for the U.S. Department of

Transportation (DoT). The original model is a system of over 180 simultaneous

ordinary differential equations programmed for solution by numerical integra-

tion, on an IBM mainframe. The 3DCVS model was improved by Fleck, Butler, and

Vogel under further DoT sponsorship. Air Force motivated enhancements include

the modeling of significant -dblast forces during high speed ejections, and

the modeling of complex, interacting-element restraint systems. Additional

enhancements have included the development of significant graphic output capa-

bilities to facilitate the analysis of results.

To facilitate the use of the model, additional application software

has been written. These programs are GEBOD, VIEW, and CABS, which, together with

ATB, comprise the ATB Modeling System (ATBMS). GEBOD prepares the body descrip-

tion for input to ATB using interactive inputs from the analyst. The VIEW

program plots projected views of body position from the ATB simulation at con-

stant time steps. CABS is used to compare tabular time history data files from
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two ATB simulations.

The simulation, the numerical solution of the model, which was

originally implemented on IBM mainframes, was adapted first to the CDC 6600

(another mainframe), and subsequently at AAMRL to the Perkin-Elmer 3250XP mini-

computer.

1.2 OBJECTIVE

The ATB Modeling System is needed to address a variety of new tech-

nologies and challenges which are changing the operating environment of aircrews.

These changes include increasing aircraft performance, which increase the need

for expanding the safe ejection envelope. The increasing complexity of the

weapon systems, cockpit, and missions have also stimulated the development of

equipment to aid the aircrews -- night vision goggles, helmet mounted sights,

and helmet mounted displays. Each of these devices has the potential for impact-

ing the safe ejection envelope and increasing the injury potential of an ejection

(as well as increasing the fatigue of normal flying). While microelectronics,

fiber optic technology, and miniaturization can keep the equipment weight small,

even these weights at 15 G ejection acceleration may pose a substantial injury

hazard.

In view of the hazard potential of the technologies being introduced

into the cockpit, exploration of their biodynamic effects is necessary. The use

of the ATB Modeling System currently requires either costly mainframe computers,

or a substantial minicomputer laboratory, which restricts its use at a time when

computing technology is rapidly evolving, and is becoming available at the

desktop level at an affordable cost. It is appropriate to reduce or eliminate

the ATBMS analysis restrictions imposed by the present costly computer require-

ments in view of the needs of investigators in the DoD, industry, and the academ-

ic community to assess the consequences of new flightmission hardware develop-

ments.

Accordingly, this effort was undertaken with the objective of de-

monstrating the feasibility of using the Articulated Total Body Modeling System

on readily available microcomputer systems.
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1.3 REPORT OVERVIEW

Section 2 summarizes the results of this effort, with conclusions

and recommendations. The system design criteria, hardware, operating system,

and support software selections are described in Section 3. Section 4 discus-

ses the software conversion and program execution. Supporting data are presented

in the Appendices.
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2. SUMMARY

2.1 RESULTS

The Articulated Total Body Modeling System was converted from the

Perkin-Elmer 3250XP minicomputer to an Intel 80386/80387 microprocessor based

personal computer under a Disk Operating System (DOS) environment. The design

criteria, discussed in Section 3, were satisfied without compromises. The

* resulting hardware and software configuration suitable for using, or conducting

* further developmental work with, the ATBMS is also documented in Section 3. The

results obtained on two sample cases using the microcomputer compare favorably

with the results obtained from the Perkin-Elmer in terms of computational repro-

ducibility. The results for comparison are presented in Appendices C3, C4, D3,

and D4, respectively. The graphics capability presently in the ATBMS is also

successfully replicated, as shown in Appendices E2, E3, F3, and G3.

The relevant hardware and performance characteristics of the computer

systems used in this implementation are presented in Table 2-1. The significant

differences between systems B and C are the presence of cache memory in system

C and the clock frequencies of 20 vs 33 MHz. These two differences result in

a three to one computational performance ratio, as indicated by both the Whet-

stone and Dhrystone measures. Two sample cases were used in comparing alterna-

tive hardware systems -- a basic sled test simulation (marked as example 1) and

a dynamic joint test (example 2).

The execution timing results, summarized in Table 2-2, show that

the 80386 system, operating with a 20 MHz clock, (80386/20, system B), is some-

what slower than the Perkin-Elmer. (System A is omitted from Table 2-2 due to

insufficient memory for ATB execution.) However, the 80386/33 system (C) with

cache memory is more than twice (2.17) the speed of the Perkin-Elmer. The

comparison of two 80386 systems, at 20 and 33 MHz respectively, shows a perfor-

mance ratio of slightly under three -- 2.79 and 2.95 for the two sample cases.

These results are consistent with the systems' computational characteristics

(3:1), which are slightly degraded by the I/O requirements. In view of the

relatively high computation to I/0 ratio of the ATB simulation the disk perfor-

mance differences have only a slight impact.
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Table 2-1. ATBMS Microcomputer System Comparisons

SYSTEM
A B C

HARDWARE CHARACTERISTICS
Clock frequency - MHz 16 20 33.35

Memory, main, kb 640 640 640
Memory, extended, kb 1024 3456 7552
Memory, cache, kb 0 0 64

PROCESSOR PERFORMANCE'
Dhrystones 3501 3793 11379

Whetstones, k 850.2 945.0 2933.8

PROCESSOR PERFORMANCE
RELATIVE to 20 MHz SYS,
Dhrystones 92 100 300
Whetstones 90 100 310

DISK PERFORMANCE'
capacity, mb 70 348 150
track to track seek, ms 3.42 5.32 5.36
average seek, ms 25.3 13.0 20.4
transfer rate, kb/sec 33.6 182.0 35.2

1: processor and disk performance were measured using CheckIt, Ver. 1.10,
TouchStone Software Corporation, Seal Beach, CA 90740.

Table 2-2. ATB Execution Time Comparisons

ATB Perkin-Elmer Intel 80386/80387
PROBLEM 3250XP 20 MHz 33 MHz

(B) (C)
seconds

1 291.45 395.79 134.29

2 30.91 38.67 13.84

percent. relative to 3250XP
1 100 136 46
2 100 125 45

percent, relative to 80386/20

1 74 100 34
2 80 100 36
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For program compilation and linking Table 2-3 shows the results for

a 80386/7 at three different clock frequencies -- 16, 20, and 33 MHz. The data

indicate that the 33 MHz system is approximately 1.7 times faster than the 20

MHz process:or at this task. This speed ratio is much lower than the value (-2.9)

for execution. The difference in compilation and linking performance is probably

due to the relatively large volume of 1/O which is slower with the disk installed

on the 33 MHz system. This hypothesis is supported by the performance differ-

ences between compilation and linking, with linking being slower than compila-

tion, due to more disk accesses to the library to resolve references.

Table 2-3. ATBMS Compilation and Link Time Comparisons

PROGRAM 16 MHz 20 M11z 33 MHz
(A) (B) (C)

seconds
GEBOD 43 19 39 11 22 7
ATB 382 108 331 59 183 41
VIEW 41 54 35 32 19 22

percent, relative to 80382/20
GEBOD 110 173 100 100 56 64
ATB 115 183 100 100 55 69
VIEW 117 154 100 100 54 69

compilation + linking percent, relative to 80386/20
GEBOD 124 100 58
ATB 126 100 57
VIEW 142 100 61

2.2 CONCLUSIONS

The results presented in Section 2.1 unquestionably demonstrate the

capability of highly economical microcomputers for conducting both analytical

and further developmental work with the ATBMS. The ATBMS conversion and execu-

tion results show that:

(a) production hardware, commercially available disk operating

systems and support software comprise a suitable host for the ATBMS work,

(b) the demonstrated microcomputer host system performs without

compromising the numerical accuracy or graphics capability of the ATBMS,

(c) the high performance microcomputer (Intel 80386/80387 based,

with 33 Miz clock rate and cache memory) offers execution times markedly superior
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to that provided by the Perkin-Elmer 3250XP minicomputer, and

(d) based on the hardware and software requirements established in

the course of this study, the microcomputer-based ATBMS use is considerably more

economical than the minicomputer alternative.

2.3 RECOMMENDATIONS

In view of the demonstrated results, which show that the microcom-

puter based ATBMS is both technically and economically superior to its earlier-

technology minicomputer implementation, further enhancement of the 386 ATBMS is

recommended. Some specific enhancement areas are described below, while a fully

developed set of recommended changes will be documented separately.

The principal areas for ATBMS enhancements are user interface im-

provements (UII) and performance upgrades (PU). Ulls include the extension of

the program-files interface, which was implemented for this phase with the

introduction of DIRECTORY files, described in Section 4.2.5. The extension will

retain the DIRECTORY file concept, but expand it to take advantage of the full

DOS path support, which is supported by the compiler and linker. This extension

should also enable simplification of both file naming/moving rules and the ATBMS

directory structure.

Since some simulations may require considerable processing time,

when a large number of segments and joints are simulated for a long interval,

a display of the simulation progress would be useful. The in-progress display

might show the present time interval, the segment or joint number, indicators

of integration convergence history, percent completed, as well as lower and

upper bounds of the time required to complete execution.

An enhancement area which bridges both UII and PU is the interactive

construction and testing of simulation input files, This capability, which is

partially implemented by the GEBOD PLIgram, should reduce the time and effort

required to prepare and test ATB inputs. The significant features of such an

interactive program would naturally include accurate file construction in terms

of data field and record placement, but more importantly would test data in terms

of units of measure selected, perform conversions, and display options in menu
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format in English and translate the responses into appropriate switch/flag

settings. Upon completion the program would test the resulting file for com-

pleteness to ensure that all data related to explicitly or implicitly selected

options were present. Discrepancies would be flagged, with an opportunity to

correct faults on-line, until a satisfactory input file was ready for simulation.

The two significant performance upgrades recommended at this time

include graphics capability enhancements and the development of a post-simulation

analysis package. The graphics upgrade would take advantage of relatively recent

hardware and software developments to provide the analyst with high quality

graphs, plots, and pictures, optimized to control processing time.

Postsimulation data extraction, reduction, analysis, and display

are necessary in view of the large quantity of data produced by a single simula-

tion, and by the need to correlate and compare -- statistically and graphically -

- the results of several simulations, or simulation and test results. Such data

handling software's principal features include the ability to review large

quantities of data rapidly, select data from various (similar or dissimilar)

sources for comparison, with a choice of filters and display formats selected

interactively by the user. References [7, 8] document data analysis packages

with such functional characteristics. These are presently used on CDC Cyber and

HP computers respectively.
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3. DISCUSSION

3.1 INTRODUCTION

This section of the report summarizes the technical issues relevant

to the adaptation of the ATBMS to the microcomputer environment. Specific topics

discussed include the design criteria, hardware configuration, operating systems,

support software, and changes to the application software.

It should be noted that in the era of rapidly evolving microcomputer

hardware and software, as well as peripherals (displays, bulk storage devices,

hard copy devices), subjective judgements were made - - and revised --which "date"

this report as it is being written. Nevertheless, the method used in development

will stand the test of time, while the specific recommendations may change with

time.

3.2 DESIGN CRITERIA

3.2.1 Hardware

In view of the overall objective -- to make the ATBMS readily avail-

able to investigators having limited resources -- it was a design criterion to

select a hardware configuration that would provide acceptable ATBMS performance

at reasonable cost, using standard, commonly and readily available hardware

components. Hardware selection was further oriented toward systems whose con-

tinued support could reasonably be expected.

3.2.2 Operating System

An efficient, well known, commonly used operating system is desired

that interacts with readily available support software, at an acceptable cost.

3.2.3 Operating/developmental Environment

It was a design criterion that the combination of hardware, operating

system, support software, and application software should jointly constitute an

environment appropriate to investigators in biodynamics, rather than microcom-

puter specialists.

\atb\atbr dc 9



3.2.4 Performance Times

In view of the computational intensity of the ATBMS, and particularly

of the ATB simulation itself, an execution time not exceeding twice that of the

Perkin-Elmer was desired.

3.3 HARDWARE CONFIGURATION

3.3.1 Selection Criteria

3.3.1.1 Processor, Memory, Clock

At the commencement of this project there were five classes of

candidate microprocessor based systems potentially suited to the ATBMS applica-

tion. These were the Intel 8000 based systems (IBM personal computers and their

clones), the Motorola 68000 based Apple and Macintosh lines, microcomputers made

by the Digital Equipment Corporation and by Hewlett-Packard (both using proprie-

tary processors), and the various makes of "workstations".

The DEC and HP systems are not particularly common in general ap-

plications. The workstations, while offering the highest performance in the

group, were significantly more expensive than other equipment. The Motorola

68000 based systems are not as common as the Intel systems and offer a smaller

choice of support software.

Thus, by the process of elimination early in the project, the prin-

cipal focus was on the Intel 8000 based systems. They appeared to be the most

suitable due to their widespread use, which stimulates the commercial software

vendors to develop and enhance the necessary support products. In view of the

broad market base, continued hardware and software support can be reasonably

expected. The Intel family of microprocessors also offers a range of performance

capabilities through a choice between the 8086, 80286, and 80386 devices that

are available at various clock frequencies, with their respective mathematical

coprocessors. In view of the computational load posed by the ATB simulation,

the Intel 80386/80387 processors are most suited to this application.

The ATBMS memory requirements are dictated by the ATB simulation,

which is its largest component. Either sufficient memory has to be available

to keep the program and data in memory during the entire execution, or a software
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overlay approach has to be adopted. The in-memory alternative is preferred in

view of the large volume of disk I/O needed for the overlay approach. Even with

the substantial data transfer rates of high capacity disks, the system per-

formance would suffer if overlays were used. The ATB simulation requires 4 Mb

memory. The recommended processor supports up to 16 Mb of memory, which satis-

fies the preferred memory alternative.

The Intel 80386 processor is available in 16, 20, 25, and 33 MHz

variants. It is clear from data presented above that increasing the clock

frequency can significantly contribute to reducing execution times.

3.3.1.2 Display

While a very high resolution CAD type display is highly effective

for viewing graphic output, a good quality EGA display is satisfactory for the

ATB application.

3.3.1.3 Disk drives

Since most of the processing in ATBMS is computationally intensive,

with a relatively low level of input/output activity, disk access time is not

particularly critical. To accommodate the large output files, however, a disk

of at least 70 Mb is recommended. Disks of that size typically are made with

28 ms access time, or less. Larger capacity disks would be recommended for high

intensity analysis activity, particularly if frequent disk backups need to be

avoided.

As software distribution and data handling media, floppy disks are

the most common. User convenience would be well served if both common formats

(5.25" and 3.5") were available.

3.3.1.4 Printer/plotter

The ATBMS can produce a large quantity of tabular output, as well

as graphs. While a wide variety of printers and plotters are available, a single

device -- a laser type printer -- can serve both as a high volume printer and

a plotter. A printer operating at or above eight pages per minute is recom-

mended.
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3.3.2 Recommended Hardware

The hardware configuration recommended for ATBMS is summarized in

Table 3-1.

Table 3-1. Recommended ATBMS Hardware Configuration

Item Description

Processor Intel 80386

Coprocessor Intel 80387

Clock 33 MHz desirable

Memory quantity 4 Mb required

Cache memory 64 Kb

Memory speed 80 ns or less

Display EGA or VGA

Disk drive capacity 70 Mb

Disk drive access 28 ms or less

Floppy disks 1.2 Mb, 5.25"

1.4 Mb, 3.5"

Printer/plotter Laser Jet type

8 pages/minute, minimum

If computer-to-computer data transfer is desired, a modem (internal

or external) can be added to the system. In view of the volume of data that is

often generated by ATBMS, the analyst may find a tape-based backup system quite

useful for archiving, particularly with a small hard disk and high analysis or

developmental activity level.

3.4 OPERATING SYSTEM

3.4.1 Selection Criteria

Two operating systems are readily available for Intel microproces-

sor based systems -- the Disk Operating System, DOS, and variants of Bell Labora-

tories' UNIX system.

UNIX on a microcomputer offers two attractive features. First, all

installed memory in the computer is directly available to the executing applica-

tion. Second, microcomputer UNIX is available in a multiuser configuration.
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This second feature is not of significant utility for the ATBMS implementation.

In view of the computational load imposed by the simulation it is unlikely that

the computer would be employed in a multiuser mode.

Since UNIX is not nearly as widely used as DOS, the quantity of

available developmental software is somewhat limited, and is markedly more

expensive than DOS software. Microcomputer users generally feel that UNIX based

systems require more expertise and experience than DOS systems. Other at-

tributes of the UNIX system will be discussed in Section 3.5, in conjunction

with support software.

DOS presents two disadvantages in comparison with UNIX -- in conven-

tional operations available application memory is limited to 640 Kb (regardless

of amount installed), and the number of simultaneously open files within an

application is limited to 15. These disadvantages, however, are alleviated by

commercially available software packages which overcome DOS's built-in limits.

Significant advantages to DOS are that it is well supported by a broad spectrum

of commercially developed tools, which are typically less expensive than their

UNIX counterparts -- when those counterparts exist. Furthermore DOS is well

known not only to software developers, but also to application oriented computer

users.

3.4.2 Recommended Operating System

Based on the above discussion, and observations presented in Section

3.5, DOS is the operating system of choice for the ATBMS implementation.

3.5 SUPPORT SOFTWARE

The term support software is used to cover compilers, linkers,

graphics packages, and DOS memory extenders. These are all commercially avail-

able products necessary to completa the software portion of the hardware-software

environment for ATBMS operation.

3.5.1 Selection Criteria

The support software selection was undertaken with the requirement

to provide an efficient developmental/operating environment for the ATBMS. The
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term efficient includes well documented, easy to use software, without the need

for "work arounds" to solve potentially intractable problems. The operating

environment has to be suitable to the problem-solving oriented application

program user, rather than the dedicated, expert software developer.

It was also desired to minimize application software revisions, and

to avoid new application development in order to fit the ATBMS to an operating

environment.

3.5.1.1 The UNIX environment

When using a UNIX family operating system, reference [1), we found

that UNIX based compiler/linker would not accept standard FORTRAN labelled COMMON

specifications unless they were of identical length in each subroutine and

function throughout the entire program. (Most compilers and linkers will process

code -- with a warning -- as long as the longest COMMON is declared on its first

occurrence. Shorter subsequent declarations are accepted without error.) This

problem can be eliminated by suitably padding each COMMON declaration.

The second challenge posed by the UNIX operating system was the

unavailability if a graphics support package capable of handling the CalComp

graphics calls. CalComp (California Computer Products) is an old, well es-

tablished X-Y plotter, which was available to the scientific applications com-

munity through FORTRAN CALL statements, which were supported by a dedicated

load-time library. Their use became sufficiently widespread that "after-market"

support libraries have been written for several devices, such as the TEKTRONIX

terminals, and more recently for microcomputers. Such a library was not avail-

able for a microcomputer operating under UNIX.

Thus the available choices were either to modify the ATBMS to run

under UNIX outputting data to a file, which would be post-processed under UNIX

or DOS. The UNIX option would have dictated the development of special applica-

tion programs to handle ATBMS graphics. The DOS option would also have required

some custom software development, and the use of two operating systems to run

the ATBMS, with some data moving between the UNIX ard DOS file systems.
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Based on the above, it is clear that using the UNIX operating system

would have violated the established selection criteria.

3.5.1.2 The DOS environment

ATBMS implementation under DOS requires the simultaneously successful

operation of the operating system and three support software elements. These

are the compiler, the plotting library, and the DOS memory extender. The memory

extender can be viewed as a memory driver that facilitates access to up to 4 Gb

of installed memory, not only the first 640 Kb.

One support software collection included the Phar Lap 3861ASH/LINK

memory extender, the NDP Plot plotter library, and the NDP FORTRAN-386 compiler.

The memory extender performed satisfactorily, while the plotting library failed

to support its own demonstration example as documented. The significant defi-

ciencies in the compiler included incorrect handling of real constants and

incorrect handling of reserved keywords. Labelled COMMON is not checked for

length, issues no diagnostic warnings, but misaligns COMMONs during execution.

This software collection was deemed unacceptable for the ATBMS implementation.

The software which satisfactorily supported the conversion effort is identified

below.

3.5.2 Recommended Support Software

The Lahey compiler-linker, with the Al Architects' DOS extender,

and Plotworks library, reference (2], were found to provide the necessary ATBMS

implemcntation environment.

The DOS limitation on the number of simultaneously open files is

eliminated by the Lahey DOS Interface Library, reference [3].
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4. ATBMS IMPLEMENTATION

4.1 INTRODUCTION

This section provides the details of the ATBMS implementation in

terms of support software organization requirements, compilation and linking

procedures, and specific program modifications. The procedures for executing

the individual programs are given. Examples of outputs and modified source code

listings are provided in appendices.

It is assumed that the reader of this section is proficient in using

Intel microprocessor based personal computers under the disk operating system.

4.2 SYSTEM CONFIGURATION

4.2.1 Hardware Configuration

The hardware configuration specified in Table 3-1 is assumed.

4.2.2 SuRoort Software Configuration

The work presented in this report was carried out under MS-DOS

versions 3.3 or 4.01.

The support software used -- compiler, plotting library, and DOS

extender -- are identified in Section 5, reference [21.

4.2.3 Hard Disk Organization

The disk organization presented in this section was used to compile,

link, and execute the ATBMS programs. While this is not the only possible

organization, it follows a set of conventions that was used throughout the

project. The conventions may be changed, but need to be kept consistent.

4,2.3.1 The boot directory

The boot drive root directory, C:\, contains the user's AUTOEXEC-

.BAT and CONFIG.SYS files. The PATH established in the AUTOEXEC.BAT file must

contain at least the following elements:

PATH-C:\;C:\DOS;D:\;D:\F77L3;D:\OS386;D:\PLOT88;D:\ATBM
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4.2.3.2 The working drive

The root directory of the working drive, D:\, must contain the AI

DOS extender configuration file, CONFIG.AIA.

4.2.3.3 The compiler directory

The Lahey FORTRAN-77 compiler is installed to directory D:\F77L3.

4.2.3.4 The DOS extender directory

The DOS extender directory, D:\OS386, contains the files installed

for A.I. Architects' OS/386. The DOS extender is a subset of the A.I. Developers

Kit OS/386, and it may be packaged with the Lahey compiler. The complete Devel-

opers Kit is not required.

4.2.3.5 The graphics directory

The plotting library is placed in directory D:\PLOT88.

4.2.3.6 The working directory

The working directory employs the following naming conventions:

.BAT are batch files, used for compilation and linking

.FTN are FORTRAN source files

.EXP are executable files generated by the compiler

.DIR are directory files used for file handling by GEBOD, ATB, and

VIEW discussed in Section 4.2.5

Also included in the working directory are:

- input files required for execution by GEBOD, ATB, and VIEW,

specified in the corresponding .DIR file

- output files generated during program execution

- RPCSLAVE.EXE supplied with PLOT88, required for execution.

The object code, map, and listing files may be deleted or kept, at

the discretion of the user.

4.2.4 Compiling and Linking FORTRAN

The executable program, .EXP, is generated from the source code by
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the compiler and linker programs. Two batch files have been prepared, their

use depending on the presence or absence of graphics calls in the source code.

In either case, compilation listings are generated with the same name as the

source code file, using a .C extension. Following successful compilation, the

batch files proceed by linking object modules, using the graphics libraries, as

appropriate.

The GEBOD program, which does not utilize graphics, is compiled and

linked by CL.BAT:

F77L3 %I.FTN %2 /7/nS > %1.C
UP L32 %l

The compilation/linking is invoked as:

CL GEBODII

The ATB and VIEW programs, both utilizing graphics, are compiled by

CLL.BAT:

F77L3 %I.FTN %2 /7/nS > %l.C
UP L32 %l,, ,\PLOT88\PLOT88+\PLOT88\DRIVE88+\F77L3\F77L3

The compilation/linking is invoked as:

CLL ATBIV or CLL VIEWPE

Additional compiler options, such as debug, cross reference listings, etc. may

be added as a second element (without embedded blanks) following the program

name for either batch file.

The ATB program source code, due to its large size, is usually

transferred on floppy disks as four files. This also facilitates code modifica-

tions, since most conventional text editors will not process very large text

files. The compilation and linking procedure (CLL.BAT) is, however, for a single

source file. The user has the option of either developing multiple file compila-

tion and linking procedures, or combining the four ATB source code files prior

to compilation with the ACOPY.BAT procedure:

COPY ATBIV.FTI+ATBIV.FT2+ATBIV.FT3+ATBIV.FT4 ATBIV.FTN

Similarly, the large data file which is input to GEBOD, is stored

in two segments on floppy disks. The segments are combined by the GCOPY.BAT

procedure:
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4 f.

COPY GEBOD.DTl+GEBOD.DT2 GEBOD.DAT

4.2.5 ATBMS DIRECTORY Files

The purpose of the DIRECTORY files in the 386-ATBMS implementation

is to identify the input files, provide names for the output files, and initial-

ize hardware devices -- displays, printers, and plotters. The alternative of

having fixed file names and hardware devices embedded in the FORTRAN source code

would have been unacceptably inflexible.

The file name records in the directory file follow the format:

field 1: characters 1-12, left justified, valid DOS filename, required

field 2: characters 15-21, FORTRAN logical unit designator, optional,

recommended

field 3: characters 25-80, file use description or comments, optional,

recommended

The device initialization records in the directory file follow the

following format:

field 1: characters 1-4, right justified, numeric, PLOT88 PLOTS

parameter value, required for device parameter initialization

field 2: characters 7-12, alphanumeric, PLOTS parameter name, optional,

recommended

field 3: characters 15-21, alphanumeric, FORTRAN logical unit designator

(when used), optional, recommended

field 4: characters 25-80, alphanumeric, comments, optional, recommended

The following are the general rules for all DIRECTORY files:

(1) The names of the DIRECTORY files may not be changed, they are

GEBODII.DIR, ATBIV.DIR, and VIEWPE.DIR, respectively.

(2) The SEQUENCE of records in the DIRECTORY files is critical.

Records MUST NOT be deleted? Records MUST NOT be interchanged

(3) All output files are conservatively opened with STATUS-NEW.

This prevents these files from being overwritten. To obtain a

second or subsequent execution, the analyst has the following

options, one of which MUST be exercised:
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(a) delete the output files,

(b) rename the output files,

(c) move the output files to a different DOS directory,

(d) copy the output files to a different DOS directory, then

delete the originals, or

(e) edit the DIRECTORY file, assigning new names to the output

files.

The DIRECTORY files specific to each program are described in Section

4.3.

4.2.6 Executing Programs

An executable file (.EXP) is produced by the compilation and link

steps for each ATBMS program. Each program has its corresponding DIRECTORY

(.DIR) file which identifies input/output file names and hardware device param-

eters. The .DIR file is prepared or modified by using any ASCII text editor.

With the executable (.EXP), directory (.DIR), and input files in the current

working directory, the programs are executed by the command

UP GEBODII, UP ATBIV, or UP VIEWPE

4.3 PROGRAM IMPLEMENTATION

The specific changes incorporated into each program, their DIRECTORY

files, and sample outputs for each are described in the balance of this section.

All source code modifications are identified by the string 80386 starting in

character position 73.

4.3.1 The GEBOD Program

The modified GEBOD program (reference (4]) source code is provided

in Appendix H.

4.3.1.1 Source code modifications

The following source code changes were made for the 386-CEBOD im-

plementation.

(1) Changes to COMMONs, to achieve equal length across all subprograms

(a) /DIMS/ in MAIN, CONTAC, SECMAS, TORSO, FEET, RESULTS, CNVERT
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(b) /FLOAT/ in MAIN, CONTAC, SGINER, TORSO, FEET

(c) /NAMES/ in BLOCK DATA, PTILE, RESULTS, RESULTZ

(d) /JNTS/ in CONTAC, SEGMAS, CNVRT

(e) /SGMNTS/ in SGINER

(2) Accessed the directory file GEBODII.DIR and opened the appropriate

files in MAIN and DIALOG.

(3) Reduced real constant exponent from E+74 to E+38 in subprogram NDTRI.

(4) Modified EXTERNAL calls to ELLIP in subprogram SEGMAS,

(5) Modified EXTERNAL calls to ELLPMI in subprogram SGINER, and

(6) Modified ABEVAL calls in subprograms ELLIP and ELLPMI. Changes 4

through 6 were necessary since the present version of the compiler does not

support the EXTERNAL statement.

(7) Removed case sensitivity from user responses in subprograms DIALOG,

RESULTS, and RESULTZ.

4.3.1.2 The GEBODII.DIR file

The general rules discussed in Section 4.2.5 apply to GEBODII.DIR.

A sample if this directory file is shown below.

GEBODIIDIR
GEBOD.DAT UNIT 2 GEBOD INPUT
GEBOD.AIN UNIT 3 GEBOD BODY DESCRIPTION OUTPUT, INPUT TO ATB
GEBOD.TAB UNIT 9 GEBOD BODY DESCRIPTION TABULAR OUTPUT
GEBODIN.USR UNIT 1 USER-SUPPLIED GEBOD INPUT, 4(8FI0.3) RECORDS

Comments:

(a) The body description tabular output file (unit 9) contains

carriage control characters and may bc! printed directly.

(b) The user supplied input file (unit 1) is opened only if the

appropriate option is selected during program execution. If this file is not

used, then the corresponding field may be left blank, but the record must be

present.

4.3.1.3 Sample outputs

The GEBOD program outputs, which is the body description in tabular

form (GEBOD.TAB) and in ATB input form (GEBOD.AIN), are shown in Appendices A

and B, respectively.
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4.3.2 The ATB Program

The modified ATB program (reference [5]) source code is provided in

Appendix I.

4.3.2.1 Source code modifications

The following source code changes were made for the 386-ATB implemen-

tation.

(1) Changes to COMMONs, to achieve equal length across all subprograms

(a) /CDINT/ in BLOCK DATA, ADJUST, CMPUTE, DINT, HICCSI, POSTPR,

RSTART, TRIGFS.

(b) /TEMPVS/ in

BLOCK DATA, AIRBAG, AIRBGG, AIRBGl, AIRBG3,

BELTG, BELTRT, BGG, BINPUT, BLKDTA,

CHAIN, CINPUT, DAUX, DAUXII, DAUXI2,

DAUX22, DAUX31, DAUX32, DAUX33, DAUX44,

DAUX55, DRIFT, EJOINT, EQUILB, FDINIT,

FINPUT, FLXSEG, HBELT, HBPLAY, HEDING,

HINPUT, HPTURB, HSETC, HYEST, HYLPX,

HYNTR, IMPLS2, INITAL, KINPUT, OUTPUT,

PDAUX, PLEDG, PLELP, PLSEGF, PLTXYZ,

POSTPR, PRINT, PRIPLT, ROTATE, SEGSEG,

SETUPI, SETUP2, SINPUT, SPDAMP, UNITl,

VINPUT, VISPR, WINDY.

(c) /TITLES/ in KINPUT.

(d) /CNSNTS/ in POSTPR.

(2) Accessed the directory file ATBIV.DIR and opened the appropriate

files in MAIN.

(3) Removed Perkin-Elmer CARCON command in subprograms MAIN, HEDING,

and OUTPUT.

(4) Modified system clock calls in subprogram ELTIME.

(5) Modified PLOTS call in subprogram POSTPR, and

(6) In subprogram SLPLOT modified the declaration of COMMON /TEMPVS/

variables passed as arguments from subprogram POSTPR. Changes 5 and 6 were

necessary for compatibility with the PLOT88 package.

(7) Modified SYMBOL call in subprogram SLPLOT.
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4.3.2.2 The ATBIV.DIR file

The general rules discussed in Section 4.2.5 apply to GEBODII.DIR.

A sample of this directory file is shown below.

ATBIV.DIR
ATB.TPI UNIT 1 ATB OUTPUT, VIEW BODY ELEMENT AND CONTACT PLANE INPUT
ATB.PRP UNIT 2 ATB PRINTER PLOTS
ATB.ROU UNIT 3 ATB RESTART RUN OUTPUT FILE
ATB.RIN UNIT 4 ATB RESTART RUN INPUT FILE
ATB.AIN UNIT 5 ATB INPUT, GEBOD BODY DESCRIPTION OUTPUT
ATB.AOU UNIT 6 ATB PRIMARY OUTPUT FILE
ATB.TP8 UNIT 8 ATB SUBROUTINE POSTPR OUTPUT FILE

0 IDEF UNIT 10 DRAWING OPTION SEE PLOT88, 3.1
91 IOPORT UNIT 10 HARDWARE INTERFACE 91/ 1 SEE PLOT88, 3.1
91 MODEL UNIT 10 OUTPUT DEVICE 91/64 SEE PLOT88, 3.1

ATB.T24 21 - 85 LAST ATB TABULAR TIME HISTORY OUTPUT FILE (21-85)

Comments:

(a) The ATB printer plots, primary output file, and tabular time

history files (units 2, 6, and 21-85) contain carriage control characters and

may be printed directly.

(b) Optional files are not OPENed during execution unless the

corresponding features have been selected in the input file. When optional

files are not used, their name fields in the .DIR file may be left blank.

However, the record position in the file must be retained! The following files

are optional during ATB execution:

UNIT APPLICATION

1 VIEW input

2 printer plots

3 RESTART run output

4 RESTART run input

8 POSTPR output

10 X-Y plots

21-85 tabular time history output

(c) When tabular time history output files (units 21-85) are se-

lected, the last ATB directory entry must contain a valid DOS file name, with

a three character extension. The second and third characters of the extension

are used to specify the last logical output unit (21-85) used for tabular time

history data. As an example, if tabular time history data are to be output on

logical units 21 through 46, then the last entry should read cccccccc.c46, where
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"c" represents any legal DOS file name character.

4.3.2.3 Sample outputs

Two sample cases, provided by AAMRL/BBM were used to test the 386-

ATB implementation, and to develop the performance statistics presented in Table

2-1. Appendix C presents the inputs and outputs for the Basic Sled Test Simula-

tion, with Cl and C2 listing the input and directory files, and Appendix C3

showing the 386 output. To facilitate comparison between the 386-ATB results

and those obtained on the Perkin-Elmer, Appendix C4, showing the Perkin-Elmer

results is provided. Similar appendices (Dl-D4) are used for presenting example

2, the Dynamic Joint Test.

The input file for example 2 was modified to demonstrate both the

X-Y plot and the printer plot capability of the 386-ATB. Appendix El shows the

modifie' input file, while samples of the resulting plots are in appendices E2

and E3, respectively. The output is identical to the one shown in Appendix D3,

with an increase in execution time to 43 seconds, due to the plotting options.

4.3.3 The VIEW Program

The modified VIEW program (reference [6]) source code is provided

in Appendix J.

4.3.3.1 Source code modifications

The following source code changes were made for the 386-VIEW im-

plementation.

(1) Changes to COMMONs, to achieve equal length across all subprograms

(a) /PLTT/ in EXTEND, PLPLN, PNTPLT.

(b) /DBUG/ in INPUT.

(2) Modified hexadecimal constant assignments in subprogram NFRAME.

(3) Accessed the directory file VIEWPE.DIR and opened the appropriate

files in MAIN.

(4) Moved code blocks following the statement numbers 200 and 400 within

the DO-1O0 loop in subprogram PNTPLT to avoid external transfer into the DO-loop

range.

(5) Changed NEWPEN calls to COLOR calls in subprograms MAIN, PLPLN, and
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.4

TITLE for compatibility with the PLOT88 package.

(6) Modified the MAIN program to ignore device flag, DEVFLG, specified

on record I of the control data input file. The device flag is now set to 4,

for a multicolor graphics terminal.

(7) Added a scale factor in the MAIN program to allow display of the

20-character title on the graphics screen.

(8) Modified calls to SYMBOL and NUMBER in program MAIN to display frame

titles on the graphics screen.

(9) Inserted a test on variable TEMP in subprogram ELIPSN. This test

is needed due to differences in precision between computers.

(10) Replaced PLOTS call with PLOT call in subprogram NFRAME for com-

patibility with the PLOT88 package.

4.3.3.2 The VIEWPEDIR file

The general rules discussed in Section 4.2.5 apply to VIEWPE.DIR.

The output listing file (unit 6) contains carriage control characters and may

be directly printed. A sample of this directory file is shown below.

VIEWPEDIR
VIEW.TPI UNIT 1 VIEW BODY ELEMENT AND CONTACT PLANE INPUT, ATB OUTPUT
VIEW.VIN UNIT 5 VIEW CONTROL DATA INPUT
VIEW.VOU UNIT 6 VIEW LISTING OUTPUT

0 IDEF DRAWING OPTION SEE PLOT88, 3.1
91 IOPORT HARDWARE INTERFACE 91/ 1 SEE PLOT88, 3.1
91 MODEL OUTPUT DEVICE 91/64 SEE PLOT88, 3.1

4.3.3.3 Sample outputs

The two samples used for testing the 386-VIEW program

implementation are ATB course examples 1 and 2. The input files, the output

listings, and the resilting graphics are shown in Appendices F and G, respec-

tively.
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APPENDIX A

GEBOD Body Description Tabular Output (GEBOD.TAB)
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APPENDIX B

GEBOD Body Description M~e Output (GEBOD.AIN)



* * * * * U U U U U U! 0 m 0 0 on 0 Un 0 mn CD Fn0 P 0 on m~ U U

0 0 0; m o *

000000a00000§

.fU 'C . .0 L ' . ~ ' -.- . . . ..

in 0.~ 10 M 9 10 MN0

P4 0 0 00 00 ;OO OC0or"R0' 00'O 0

N co cm N
0 0 U 9 A.'N C.M-M

.4 4 W% N M M N N M N N N '-N -fJ0 N 0 P00.0N 0O0, 0 0 0 N 0 C.' 00 0 0 0 '0 0 0 0 'o 06
4 0; C; 0 0 A 0 J 0.0 N 0 N 040 N 00 0 tn 0 0, 0 &A 0

0 It -I IC 0,L .- -
0 It It ol 0N 0 ON 000 0

'C.~~~~~ 0 00 0 0 0 0 0 0 0 0 0 0 0
0 - 0-~ 0 0 00 0 0 ~ 0O00 0 0 0 M O O O O OpM O O 0 0 0o 0 0 0 ,0 0 0 0

N I' M 0 Or '00 N N . ~ .
. .. ..- *.- . . . , .. . . .

IrLANa 00 NM 4 00000000000000000000000000

No 0N 0 0 - 0 0 - 0 0-" N
.0N .... 0 ..- ..- 0 0 0 0 0 00

en N co4 .* ' - 0 0 M M .
P'-* N N

.A M4I'n N 0 0 0 ~u awu~ w 0 0 af w- m > 3 X N
i .j. iJ i 0. -K -K -C (L CL v it < CA I W

-j 0 :3 ad of c -I -i wJ~~ J~



APPENDIX Cl

Example 1, ATB Basic Sled Test Simulation
Input File (EXI.AIN)



2 SEPT 1988 0 0 0.0 CARD AlA
EXAMPLE 1: BAZIC SLED TEST SIMULATION
TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD
IN. LB.SEC. 0.0 0.0 386.088 0.0 CARD A3
4 40 0.002 0.0005 0.001.0000625 CARD A4

1 040 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ICARD A5
15 14 95TH PERCENTILE MALE CARD B1

LT 134.7721.62801.01011.7954 5.168 7.436 3.778 0.000 0.000-0.072 0 CARD B2A
CT 213.0990.41600.23010.5857 4.809 6.673 4.145 0.000 0.000-0.011 0 CARD B2A
UT 353.6733.45252.78322.3509 5.220 6.906 7.314 0.000 0.000-0.872 0 CARD B2A
N 4 3.2890.02780.02780.0216 2.520 2.520 3.156 0.000 0.000 0.000 0 CARD B2A
H 511.9270.27080.30850.1584 3.984 3.125 5.836 0.000 0.000 0.000 0 CARD B2A
RUL 622.7252.01302.01300.2576 3.308 3.30812.652 0.000 0.000 0.000 0 CARD B2A
RLL 7 9.7030.49890.49890.0626 2.487 2.487 9.616 0.000 0.000 0.000 0 CARD B2A
RF 8 2.0790.04260.04120.0055 2.866 2.016 5.617 0.000 0.000 1.462 0 CARD B2A
LUL 922.7252.01302.01300.2576 3.308 3.30812.652 0.000 0.000 0.000 0 CARD B2A
LLL A 9.7630.49890.49890.0626 2.487 2.487 9.616 0.000 0.000 0.000 0 CARD B2A
LF B 2.0790.04260.04120.0055 2.866 2.016 5.617 0.000 0.000 1.462 0 CARD B2A
RUA C 5.5420.17430.17430.0259 2.122 2.122 7.497 0.000 0.000 0.000 0 CARD B2A
RLA D 5.9010.33310.33310.0214 1.871 1.87110.269 0.000 0.000 0.000 0 CARD B2A
LUA E 5.5420.17430.17430.0259 2.122 2.122 7.497 0.000 0.000 0.000 0 CARD B2A
LLA F 5.9010.33310.33310.0214 1.871 1.87110.269 0.000 0.000 0.000 0 CARD B2A
P M 1 0 0.00 0.00 -3.85 0.00 0.00 1.61 CARD B3A

0.00 0.00 0.00 0.00 5.00 0.00
W N 2 0 0.00 0.00 -1.64 0.00 0.00 6.44 CARD B3A

0.00 0.00 0.00 0.00 5.00 0.00
NP 0 3 0 0.00 0.00 -8.19 0.00 0.00 0.64 CARD B3A

0.00 0.00 0.00 0.00 10.00 0.00
HP P 4 0 0.00 0.00 -0.64 0.00 0.00 5.84 CARD B3A

0.00 0.00 0.00 0.00 10.00 0.00
RH Q 1 0 0.00 3.42 -0.31 0.00 0.00 -8.64 CARD B3A

0.00 0.00 0.00 0.00-45.00 0.00
RK R 6 1 0.00 0.00 10.00 0.00 0.00 -6.97 CARD B3A

0.00 0.00 0.00 0.00 60.00 0.00
RA S 7 0 0.00 0.00 8.12 2.87 0.00 -2.66 CARD B3A

0.00 90.00 0.00 0.00 10.00 0.00
LH T 1 0 0.00 -3.42 -0.31 0.00 0.00 -8.64 CARD B3A

0.00 0.0) 0.00 0.00-45.00 0.00
LK U 9 1 0.00 0.00 10.00 0.00 0.00 -6.97 CARD B3A

0.00 0.00 0.00 0.00 60.00 0.00
LA V 10 0 0.00 0.00 8.12 2.87 0.00 -2.66 CARD B3A

0.00 90.00 0.00 0.00 10.00 0.00
RS W 3 0 0.00 6.24 -5.22 0.00 0.00 -5.37 CARD B3A

0.00 0.00 0.00 0.00 -4.10 0.00
RE X 12 1 0.00 0.00 5.42 0.00 0.00 -8.20 CARD B3A

0.00 0.00 0.00 0.00-70.00 0.UO
LS Y 3 C 0.00 -6.24 -5.22 0.00 0.00 -5.37 CARD B3A

0.00 0.00 0.00 0.00 -4.10 0.00
LE Z 14 1 0.00 0.00 5.42 0.00 0.00 -8.20 CARD B3A

0.00 0.00 0.00 0.00-70.00 0.00
.000 10.00 .00 0.70 20.000 .006 10.00 .00 0.70 5,OOOCARD B4
.000 10.00 .00 0.70 20.000 .000 10.00 .00 0.70 35.OOOCARD B4
.000 5.00 .00 0.20 25.000 .000 10.00 .00 0.70 35.00 CARD B4
.000 5.00 .00 0.70 25.000 .000 10.00 .00 O.,v 35.00 CARD B4
.000 10.00 .00 0.70 70.000 .000 .800 .00 0.70 40.00 CARD B4
.000 1.80 .00 0.70 60.000 .000 .000 .00 .00 .00 CARD B4
.000 7.00 .00 0.70 35.000 .000 10.00 .00 0.70 26.00 CARD B4
.000 10.00 .00 0.70 70.000 .000 .800 .00 0.70 40.OOOCARD B4
.000 1.80 .00 0.70 60.000 .000 .000 .00 .00 .00 CARD B4
.000 7.00 .00 0.70 35.000 .000 10.00 .00 0.70 26.00 CARD B4
.000 10.00 .00 0.70 122.500 .000 10.00 .00 0.70 65.00 CARD B4
.000 1.80 .00 0.70 70.000 .000 .00 .00 .00 .00 CARD B4
.000 10.00 .00 0.70 122.500 .000 10.00 .00 0.70 65.00 CARD B4
.000 1.80 .00 0.70 70.000 .000 .00 .00 .00 .00 CARD B4
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5



0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
0.1 0.0 30.0 0.0 0.0 0.0 0.0 CARD B5
.01 .01 .01 .01 .01 .01 .10 .10 .10 .10 .10 .O1CARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .0 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6
.01 .01 .01 .00 .00 .00 .10 .10 .10 .00 .00 .OOCARD B6

SLED ACCELERATION - 20G PEAK
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 0.0 0.010 OCARD C2A
0.0 5.0 10.0 15.0 20.0 15.0 10.0 5.0 0.0 0.0 0.0 O.OCARD C3
0.0 0.0 0.0 CARD C3

12 0 0 3 0 0 1 0 0 0 CARD D1
1 SEAT. 6 DEGREE OFF HORIZONTAL. CARD D2A

10.0 8.0 -10.0 CARD D2B
28.01 8.0 -11.89 CARD D2C
10.0 -8.0 -10.0 CARD D2D

2 BACK PANEL. 13 DEGREE OFF VERTICAL. CARD D2A
1.0 9.0 -48.97 CARD D2B

10.0 9.0 -10.0 CARD D2C
1.0 -9.0 -48.97 CARD D2D

3 FLOOR. CARD D2A
0.0 12.0 -1.3 CARD D2B

60.0 12.0 -1.3 CARD D2C
0.0 -12.0 -1.3 CARD D2D

4 HEAD PAD. 13 DEGR CARD D2A
2.48 7.5 -47.26 CARD D2B
4.96 7.5 -36.55 CARD D2C
2.48 -7.5 -47.26 CARD D2D

5 SEAT FRONT PANEL. CARD D2A
28.01 8.0 -11.89 CARD D2B
26.66 8.0 -4.40 CARD D2C
28.01 -8.0 -11.89 CARD D2D

6 BACK PANEL2. 13 DEGREE OFF VERTICAL. CARD D2A
1.0 9.0 -48.97 CARD D2B

10.0 9.0 -10.0 CARD D2C
1.0 -9.0 -48.97 CARD D2D

7 FIREWALL. CARD D2A
60.0 12.0 -25.0 CARD D2B
60.0 -12.0 -25.0 CARD D2C
60.0 12.0 -0.75 CARD D2D

8 RIGHT SIDE SEAT/IN. CARD D2A
8.41 8.1 -6.66 CARD D2B
8.70 8.1 -14.73 CARD D2C
30.58 8.1 -6.64 CARD D2D

9 LEFT SIDE SEAT/IN. CARD D2A
8.41 -8.1 -6.66 CARD D2B



30.58 -8.1 -6.64 CARD D2C
8.70 -8.1 -14.73 CARD D2D

10 RUDDER PEDALS. CARD D2A
49.992 9.0 -2.239222 CARD D2B
52.992 9.0 -4.7565222 CARD D2C
49.992 -9.0 -2.239222 CARD D2D

11 LEFT SIDE PANEL. CARD D2A
1.0 -9.0 -48.97 CARD D2B

10.9 -9.0 -6.10 CARD D2C
-7.77 -9.0 -46.95 CARD D2D

12 RIGHT SIDE PANEL. CARD D2A
1.0 9.0 -48.97 CARD D2B

-7.77 9.0 -46.95 CARD D2C
10.9 9.0 -6.10 CARD D2D

22 4.5 3.0 3.0 0.0 4.0 -3.5 0.0 0.0 0.0 CARD D5
23 3.2 6.0 8.0 0.0 0.0 -7.0 0.0 0.0 0.0 CARD D5
24 6.0 15.0 5.0 38.0 0.0 -28.0 0.0 0.0 0.0 20. 20. 20.CARD D5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CARD D7
3 SEGMENT-SEGMENT FCN. CARD El

0.0 -5.0 0.0 0.0 1.0 CARD E2
6 CARD E4A

0.0 0.0 1.0 470.0 2.0 890.OCARD E4B
3.0 1220.0 4.0 1470.0 5.0 1580.OCARD E4B

6 CONSTANT, F-0.0 CARD El
0.0 0.0 0.0 0.0 0.0 CARD E2

7 R FACTOR. CARD El
0.0 0.0 0.7 0.0 0.0 CARD E2

13 STIFF SURFACES CARD El
0.0 -4.0 0.0 0.0 1.0 CARD E2

8 CARD E4A
0.0 0.0 0.1 5.0 0.2 20.OCARD E4B
0.3 40.0 0.4 60.0 1.0 860.OCARD E4B
2.0 2400.0 3.0 4000.0 CARD E4B

14 FRICTION FUNC. CARD El
0.0 0.0 0.5 0.0 1.0 CARD E2

19 CF-.25,CREST-.25 CARD El
0.0 0.0 0.25 0.0 0.0 CARD E2

20 DAMPING COEFF. C-900 CARD El
0.0 1.00 0.0 0.0 1.0 CARD E2
0.0 900.0 0.0 0.0 0.0 O.OCARD E3

21 RATE OF DEFLEC. CARD El
-40.0 -150.00 0.0 0.0 1.0 CARD E2

21 CARD E4A
-40.0 0.000 -30.0 0.000 -20.0 O.OOOCARD E4B
-10.0 0.000 0.0 0.000 5.0 1.OOOCARD E4B

10.0 1.000 20.0 0,990 30.0 0.965CARD E4B
40.0 0.928 50.0 0.860 60.0 0.690CARD E4B
70.0 0.475 80.0 0.340 90.0 0.260CARD E4B

100.0 0.200 110.0 0.180 120.0 0.090CARD E4B
130.0 0.060 140.0 0.025 150.0 O.OOOCARD E4B

22 DAMPING COEFF. C-35 CARD El
0.0 1.00 0.0 0.0 1.0 CARD E2
0.0 35.0 0.0 0.0 0.0 O.OCARD E3

24 DAMPING COEFF. C-0.8 CARD El
-1000.0 -1000.0 0.0 0.0 1.0 CARD E2
4 CARD E4A
-1000.0 0.6 -1.0 0.6 0.0 l.OCARD E4B
1000.0 1.0 CARD E4B

25 DAMPING COEFF C-ll00 CARD El
0.0 1.00 0.0 0.0 1.0 CARD E2
0.0 1100.0 0.0 0.0 0.0 O.OCARD E3

26 STIFF SURFACES-LL CARD El
0.0 -4.0 0.0 0.0 1.0 CARD E2

8 CARD E4A
0.0 0.0 0.1 5.0 0.2 20.OCARD E4B
0.3 40.0 0.4 60.0 2.0 860.OCARD E4B



3.0 2400.0 4.0 4000.0 CARD E4B
31 HARNESS FDF CARD El

0.0 -4.0 0.0 0.0 0.0 0.OCARD E2
8 CARD E4A

0.0 0.0 0.01 150.0 0.02 300.OCARD E4B
0.03 450.0 0.05 850.0 0.10 3500.OCARD E4B
1.00 35000.0 4.00 140000.0 CARD E4B

32 HARNESS FRICTION CARD El
0.0 0.0 0.2 0.0 0.2 CARD E2

34 HARNESS FRICTION CARD El
0.0 0.0 0.9 0.0 0.2 CARD E2

9999 CARD El
3 3 2 1 0 0 0 0 0 2 0 0 CARD F1A
1 16 1 1 13 -20 -21 0 14 1 CARD FIB
1 16 6 6 13 -25 -21 0 14 1 CARD FIB
1 16 9 9 13 -25 -21 0 14 1 CARD FIB
2 16 1 1 13 -20 -21 0 14 1 CARD FIB
2 16 2 2 13 -20 -21 0 14 1 CARD FiB
2 16 3 3 13 -20 -21 0 14 1 CARD FIB
3 16 8 8 13 -22 -21 0 14 -1 CARD FIB
3 16 11 11 13 -22 -21 0 14 -1 CARD FIB
4 16 5 5 13 -22 -21 0 14 1 CARD FiB
10 16 8 8 13 -22 -21 0 14 1 CARD FIB
10 16 11 11 13 -22 -21 0 14 1 CARD FIB
0 2 0 0 0 1 0 0 1 0 0 0 1 0 1 CARD F3A
2 2 13 13 3 0 7 0 19 CARD F3B
2 2 15 15 3 0 7 0 19 CARD F3B
6 6 13 13 3 0 7 0 19 CARD F3B
9 9 15 15 3 0 7 0 19 CARD F3B

13 13 16 24 13 -22 -21 0 14 CARD F3B
15 15 16 24 13 -22 -21 0 14 CARD F3B
0 0 0 0 0 0 0 0 0 0 0 0 0 0 CARD F4A
2 CARD F8A

12 15 CARD F8B
31 0 0 0 0 0.0 CARD F8C
16 0 1 1 0 0 0 0 0 13.000 8.0 -10.300CRD F8DI

2.4 22.0 -0.3CRD F8D2
1 1 0 1 0 0 0 0 34 -1.178 7.075 -0.781CRD F8DI

CRD F8D2
1 1 0 1 0 0 0 0 34 -0.029 6.796 -1.534CRD F8DI

CRD F8D2
1 1 0 1 0 0 0 0 34 0.910 5.778 -2.283CRD F8D1

CRD F8D2
1 1 0 1 0 0 0 0 34 2.228 2.355 -3.192CRD F8DI

CRD F8D2
1 23 0 1 0 0 0 0 0 2.957 0.00 3.059CRD F8Dl

CRD F8D2
1 1 0 1 0 0 0 0 34 3.07 -.08 -4.41CRD F8D1

CRD F8D2
1 1 0 1 0 0 0 0 34 1.785 -2.325 -3.343CRD F8D1

CRD F8D2
1 1 0 1 0 0 0 0 34 0.011 -5.145 -2.728CRD F8DL

CRD F8D2
1 1 0 1 0 0 0 0 34 -0.880 -5.789 -2.282CRD F8D1

CRD F8D2
1 1 0 1 0 0 0 0 34 -2.460 -6.099 -1.20OCRD F8D1

CRD F8D2
16 0 1 1 0 0 0 0 0 13.000 -8.0 -1L.300CRD F8DI

2.4 22.0 -0.3CRD F8D2
31 0 0 0 0 0.0 CARD F8C
16 0 1 1 0 0 0 0 0 13.000 -8.0 -10.300CRD F8D1

0.7 17.5 -21.3CRD F8D2
1 1 0 1 0 0 0 0 32 -2.445 -6.101 -1.213CRD F8D1

CRD F8D2
1 0 1 0 0 0 0 32 -0.96 -6.0 -2.50CRD F8DI

CRD F8D2



1 23 0 1 0 0 0 0 0 0.00 -5.7 3.80CRD F8D
CRD F8D2

1 1 0 1 0 0 0 0 32 0.01 -4.0 -4.500RD F8DI
CRD F8D2

2 2 0 1 0 0 0 0 32 1.818 -5.439 -1.820CRD F8D1
CRD F8D2

2 2 0 1 0 0 0 0 32 2.50 -2.5 -1.50CRD F8D1
CRD F8D2

3 3 0 1 0 0 0 0 32 3.00 -1.5 6.50CRD F8D1
ORD F8D2

3 3 0 1 0 .0 0 0 32 4.487 -0.133 3.734CRD F8DI
CRD F8D2

3 3 0 1 0 0 0 0 32 4.421 3.319 -1.662CRD F8DI
CRD F8D2

3 3 0 1 0 0 0 0 32 0.879 4.202 -5.672CRD F8D1
CRD F8D2

3 22 0 0 0 0 0 0 32 0.30 0.2 -2.80CRD F8D1
CRD F8D2

3 3 0 1 0 0 0 0 32 -1.00 4.3 -6.00CRD F8DI
CRD F8D2

3 3 0 1 0 0 0 0 32 -2.50 4.3 -4.OOCRD F8DI
CRD F8D2

16 0 1 1 0 0 0 0 0 0.000 5.00 -35.200CRD F8D1
0.7 17.5 -21.3CRD F8D2

0.0 0.0 0.0 0 0 0 0 0 CARD OlA
14.3810 0.0 -13.7500 0.0 0.0 0.0 CARD G2

0.0 12.90 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 12.95 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 13.28 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 13.46 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 13.46 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 92.900 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 48.650 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 128.80 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 92.900 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 48.650 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 128.80 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 24.50 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 85.00 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 24.50 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A
0.0 85.00 0.0 0.0 0.0 0.0 3 2 1 OCARD G3A

3 3 0.0 0.0 0.0 CARD HlA
1 -5 0.0 0.0 0.0 CARD HIB

16 5 0.0 0.0 0.0 CARD HIB
3 3 0.0 0.0 0.0 CARD H2A

5 0.0 0.0 0.0 CARD H2B
3 5 0.0 0.0 0.0 CARD H2B

3 3 0.0 0.0 0.0 CARD H3A
5 0.0 0.0 0.0 CARD H3B

3 5 0.0 0.0 0.0 CARD H3B
3 3 5 16 5 CARD 114
3 3 5 5 5 CARD H5
3 3 5 3 5 CARD H6
2 3 4 CARD H7
0 CARD H8
1 5 4 CARD H9
1 CRD HIOA

16 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 CRD H1OB
2 1 CARD H1



APPENDIX C2

Example 1, ATB Basic Sled Test Simulation
386 Directory File (ATBIVI.DIR)



EXP1.TPI UNIT I ATS OUTPUT, VIEW BODY ELEMENT AND CONTACT PLANE INPUT

. EXPI.PRP UNIT 2 ATB PRINTER PLOTS

ATB.ROU UNIT 3 ATS RESTART RUN OUTPUT FILE

ATB.,IN UNIT 4 ATS RESTART RUN INPUT FILE

EXI.AIN UNIT 5 ATO INPUT, GEBOD BODY DESCRIPTION OUTPUT

EXP1.AOU UNIT 6 ATB PRIMARY OUTPUT FILE

EXPl.TP8 UNIT 8 ATB SUBROUTINE POSTPR OUTPUT FILE

0 IDEF UNIT 10 DRAWING OPTION SEE PLOTWORKS, PLOT88, 3.1
91 IOPORT UNIT 10 HARDWARE INTERFACE 91/ 1 SEE PLOTWORKS, PLOT88, 3.1
91 MODEL UNIT 10 OUTPUT DEVICE 91/64 SEE PLOTWORKS, PLOT88, 3.1

EXP1.T24 21 - 85 LAST ATB TABULAR TIME HISTORY OUTPUT FILE (21-85)



APPENDIX C3

Example 1, ATB Basic Sled Test Simulation
386 Output File (EXPI.AOU)



AAMRL ARTICULATED TOTAL BODY (ATB) MODEL PAGE

DEVELOPED BY CAISPAN CORP., P.O. BOX 400, BUFrALO NY 14225
AND BY J&J TECHNOLOGIES INC., ORCHARD PARK, NY 14127

FOR THE AIR FORCE ARMSTRONG AEROSPACE MEDICAL RESEARCH
LABORATORY, WRIGHT PATTERSON AIR FORCE BASE
UNDER CONTRACTS F33615-75C-5002,-78C-0516 AND -80C-05117

AND FOR THE NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION,
U.S. DEPARTMENT OF TRANSPORTATION, UNDER CONTRACTS
FH-11-7592, HS-053-2-485, HS-6-01300 AND HS-6-01410.

PROGRAM DOCUMENTATION: NHTSA REPORT NOS. DOT-HS-801-507
THROUGH 510 (FORMERLY CALSPAN REPORT NO. ZO-5180-L1),
AVAILABLE FROM NTIS (ACCESSION NOS. PS-241692,3,4 AND 5),
APPENDIXES A-J TO THE ABOVE (AVAILABLE FROM CALSPAN),
AND REPORT NOS. AMRL-TR-75-14 (NTIS NO. AD-AO14 816),
AFAMRL-TR-80-14 ONTIS NO. AD-A088 029), AND
AFAMRL-TR-83-073 (NIS NO. AD-8079 184).

PROGRAM ATB-IV 80386 IMPLEMENTATION COMPLETED BY KETRON,
OCTOBER 31, 1989, UNDER CONTRACT F33615-988CO0543

2 SEPT 1988 IRSIN= 0 IRSOUT: 0 RSTIME =0.0000 CARDS A

EXAMPLE 1: BASIC SLED TEST SIMULATION
TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD

UNITL xIN. UNITM 2 L.B. UNITT x SEC. GRAVITY VECTOR x 0.0000, 0.0000, 386.0880) G 386.0880

NOINT a 4 NSTEPS a 40 DT =0.002000 HO X0.000500 HMAX =0.001000 HMIN =0.000063
NPRT ARRAY

1 2 3 4 5 6 7 8 9 10 11 12 1314 15 1617181920 212223 24 2526 27 28 2930 31 3233 3435 36
1 040 20 00 0 000 00 00 00 0 00 00 000 00 00 00 00 0 01



CRASH VICTIM 95TH PERCENTILE MALE 15 SEGMENTS 14 JOINTS PAGE 2

CARD 8.1

PRINCIPAL MOMENTS OF INERTIA SEGMENT CONTACT ELLIPSOID CARDS 8.2

SEGMENT WEIGHT ( LB.-SEC.**2- IN.) SEMIAXES ( IN.) CENTER ( IN.) PRINCIPAL AXES (DEG)

I SYM PLOT (LB.) X Y Z X Y Z X Y Z YAW PITCH ROLL

I LT 1 34.772 1.6280 1.0101 1.7954 5.168 7.436 3.778 0.000 0.000 -0.072 0.00 0.00 0.00

2 CT 2 13.099 0.4160 0.2301 0.5857 4.809 6.673 4.145 0.000 0.000 -0.011 0.00 0.00 0.00

3 UT 3 53.673 3.4525 2.7832 2.3509 5.220 6.906 7.314 0.000 0.000 -0.872 0.00 0.00 0.00

4 N 4 3.289 0.0278 0.0278 0.0216 2.520 2.520 3.156 0.000 0.000 0.000 0.00 0.00 0.00

5 H 5 11.927 0.2708 0.3085 0.1584 3.984 3.125 5.836 0.000 0.000 0.000 0.00 0.00 0.00

6 RUL 6 22.725 2.0130 2.0130 0.2576 3.308 3.308 12.652 0.000 0.000 0.000 0.00 0.00 0.00

7 RLL 7 9.763 0.4989 0.4989 0.0626 2.487 2.487 9.616 0.000 0.000 0.000 0.00 0.00 0.00

8 RF 8 2.079 0.0426 0.0412 0.0055 2.866 2.016 5.617 0.000 0.000 1.462 0.00 0.00 0.00

9 LUL 9 22.725 2.0130 2.0130 0.2576 3.308 3.308 12.652 0.000 0.000 0.000 0.00 0.00 0.00

10 LLL A 9.763 0.4989 0.4989 0.0626 2.487 2.487 9.616 0.000 0.000 0.000 0.00 0.00 0.00

11 LF B 2.079 0.0426 0.0412 0.0055 2.866 2.016 5.617 0.000 0.000 1.462 0.00 0.00 0.00

12 RUA C 5.542 0.1743 0.1743 0.0259 2.122 2.122 7.497 0.000 0.000 0.000 0.00 0.00 0.00

13 RLA D 5.901 0.3331 0.3331 0.0214 1.871 1.871 10.269 0.000 0.000 0.000 0.00 0.00 0.00

14 LUA E 5.542 0.1743 0.1743 0.0259 2.122 2.122 7.497 0.000 0.000 0.000 0.00 0.00 0.00

15 LLA F 5.901 0.3331 0.3331 0.0214 1.871 1.871 10.269 0.000 0.000 0.000 0.00 0.00 0.00

CARDS 8.3

JOINT LOCATION( IN.) - SEG(JNT) LOCATION( IN.) - SEG(J+I) PRIN. AXIS(DEG) - SEG(JNT) PRIN. AXIS(DEG) - SEG(J+I)

J SYM PLOT JNT PIN X Y Z X Y Z YAW PITCH ROLL YAW PITCH ROLL

1 P M 1 0 0.000 0.000 -3.850 0.000 0.000 1.610 0.00 0.00 0.00 0.00 5.00 0.00

2 W N 2 0 0.000 0.000 -1.640 0.000 0.000 6.440 0.00 0.00 0.00 0.00 5.00 0.00

3 NP 0 3 0 0.000 0.000 -8.190 0.000 0.000 0.640 0.00 0.00 0.00 0.00 10.00 0.00

4 HP P 4 0 0.000 0.000 -0.640 0.000 0.000 5.840 0.00 0.00 0.00 0.00 10.00 0.00

5 RH 0 1 0 0.000 3.420 -0.310 0.000 0.000 -8.640 0.00 0.00 0.00 0.00 -45.00 0.00

6 RK R 6 1 0.000 0.000 10.000 0.000 0.000 -6.970 0.00 0.00 0.00 0.00 60.00 0.00

7 RA S 7 0 0.000 0.000 8.120 2.870 0.OCO -2.660 0.00 90.00 0.00 0.00 10.00 0.00

8 LH T 1 0 0.000 -3.420 -0.310 0.000 0.000 -8.640 0.00 0.00 0.00 0.00 -45.00 0.00

9 LK U 9 1 0.000 0.000 10.000 0.000 0.000 -6.970 0.00 0.00 0.00 0.00 60.00 0.00

10 LA V 10 0 0.000 0.000 8.120 2.870 0.000 -2.660 0.00 90.00 0.00 0.00 10.00 0.00

11 RS W 3 0 0.000 6.240 -5.220 0.000 0.000 -5.370 0.00 0.00 0.00 0.00 -4.10 0.00

12 RE X 12 1 0.000 0.000 5.420 0.000 0.000 -8.200 0.00 0.00 0.00 0.00 -70.00 0.00

13 LS Y 3 0 0.000 -6.240 -5.220 0.000 0.000 -5.370 0.00 0.00 0.00 0.00 -4.10 0.00

14 LE Z 14 1 0.000 0.000 5.420 0.000 0.000 -8.200 0.00 0.00 0.00 0.00 -70.00 0.00



JOINT TORQUE CHARACTERISTICS PAGE 3

CARDS 8.4

FLEXURAL SPRING CHARACTERISTICS TORSIONAL SPRING CHARACTERISTICS

SPRING COEF. ( IN. LB./DEG**J) ENERGY JOINT SPRING COEF. ( IN. LB./DEG**J) ENERGY JOINT

JOINT LINEAR QUADRATIC CUBIC DISSIPATION STOP LINEAR QUADRATIC CUBIC DISSIPATION STOP

(J=l) (J=2) (J=3) COEF. (DEG) (J=l) (J=2) (J=3) COEF. (DEG)

I P 0.000 10.000 0.000 0.700 20.000 0.000 10.000 0.000 0.700 5.000

2 W 0.000 10.000 0.000 0.700 20.000 0.000 10.000 0.000 0.700 35.000

3 NP 0.000 5.000 0.000 0.700 25.000 0.000 !0.000 0.000 0.700 35.000

4 HP 0.000 5.000 0.000 0.700 25.000 0.000 10.000 0.000 0.700 35.000

5 RH 0.000 10.000 0.000 0.700 70.000 0.000 0.800 0.000 0.700 40.000

6 RK 0.000 1.800 0.000 0.700 60.000 0.000 0.000 0.000 0.000 0.000

7 RA 0.000 7.000 0.000 0.700 35.000 0.000 10.000 0.000 0.700 26.000

8 LH 0.000 10.000 0.000 0.700 70.000 0.000 0.800 0.000 0.700 40.000

9 LK 0.000 1.800 0.000 0.700 60.000 0.000 0.000 0.000 0.000 0.000

10 LA 0.000 7.000 0.000 0.700 35.000 0.000 10.000 0.000 0.700 26.000

11 RS 0.000 10.000 0.000 0.700 122.500 0.000 10.000 0.000 0.700 65.000

12 RE 0.000 1.800 0.000 0.700 70.000 0.000 0.000 0.000 0.000 0.000

13 LS 0.000 10.000 0.000 0.700 122.500 0.000 10.000 0.000 0.700 65.000

14 LE 0.000 1.800 0.000 0.700 70.000 0.000 0.000 0.000 0.000 0.000

CARDS 6.5

JOINT VISCOUS CHARACTERISTICS AND LOCK-UNLOCK CONDITIONS

VISCOUS COULOMB FULL ° ICTION MAX TORQUE FOR MIN TORQUE FOR HIN. ANG. VELOCITY IMPULSE

JOINT COEFFICIENT FRICTION COEF. ANGULA ')CITY A LOCKED JOINT UNLOCKED JOINT FOR UNLOCKED JOINT RESTITUTION

IN. LB.SEC./DEG) ( IN. LB.) (DEL. .,) ( IN. LB.) ( IN. LB.) (RAD/SEC.) COEFFICIENT

1 P 0.100 0.00 30.00 0.00 0.00 0.00 0.000

2 W 0.400 0.00 30.00 0.00 0.00 0.00 0.000

3 NP 0.100 0.00 30.00 0.00 0.00 0.00 0.000

4 HP 0.100 0.00 30.00 0.00 0.00 0.00 0.000
5 RH 0.100 0.00 30.00 0.00 0.00 0.00 0.000

6 RK 0.100 0.00 30.00 0.00 0.00 0.00 0.000

7 RA 0.100 0.00 30.00 0.00 0.00 0.00 0.000

8 LH 0.100 0.00 30.00 0.00 0.00 0.00 0.000

9 LK 0.100 0.00 30.00 0.00 0.00 0.00 0.000

10 LA 0.100 0.00 30.00 0.00 0,00 0.00 0.000

11 RS 0.100 0.00 30.00 0.00 0.00 0.00 0.000

12 RE 0.100 0.00 30.00 0.00 0.00 0.00 0.000

13 LS 0.100 0.00 30.00 0.00 0.00 0.00 0.000

14 LE 0.100 0.00 30.00 0.00 0.00 0.00 0.000
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SEGMENT INTEGRATION CONVERGENCE TEST INPUT CARDS 9.6

ANGULAR VELOCITIES LINEAR VELOCITIES ANGULAR ACCELERATIONS LINEAR ACCELERATIONS

(RAD/SEC.) (IN./SEC.) (RAD/SEC.**2) (IN./SEC.**2)

SEGMENT HAG. ABS. REL. HAG. ABS. REL. MAG. *ABS. REL. HAG. ABS. REL.

NO. SYM TEST ERROR ERROR TEST ERROR ERROR TEST ERROR ERROR TEST ERROR ERROR

I LT 0.010 0.010 0.0100 0.010 0.010 0.0100 0.100 0.100 0.1000 0.100 0.100 0.0100
2 CT 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
3 UT 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000

4 N 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000

5 H 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
6 RUL 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000

7 RLL 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000

8 RF 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000

9 LUL 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000

10 LLL 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000

11 LF 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
12 RUA 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
13 RLA 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000

14 LUA 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000

15 LLA 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
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CARDS C

SLED ACCELERATION - 20G PEAK

YAW PITCH ROLL VIPS VTIME XO(X) XO(Y) XO(Z) NATAB ATO ADT MSEG

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 15 0.000000 0.010000 0

UNIDIRECTIONAL VEHICLE POSITION TABLES

TIME ACC VELOCITY POSITION TIME ACC VELOCITY POSITION
(MSEC) (G) (IN./SEC.) (IN.) (MSEC) (G) ( IN./SEC.) (IN.)

0.00000 0.00 0.0000 0.00000

10.00000 5.00 -9.6522 -0.03217

20.00000 10.00 -38.6088 -0.25739

30.00000 15.00 -86.8698 -0.86870

40.00000 20.00 -154.4352 -2.05914

50.00000 15.00 -222.0006 -3.95740

60.000OC 10.00 -270.2616 -6.43480

70.00000 5.00 -299.2182 -9.29829

80.00000 0.00 -308.8704 -12.35482

90.00000 0.00 -308.8704 -15.44352

100.00000 0.00 -308.8704 -18.53222

1iG.00000 0.00 -308.8704 -21.62093

120.00000 0.00 -308.8704 -24.70963

130.00000 0.00 -308.8704 -27.79834

140.00000 0.00 -308.8704 -30.88704
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12 0 0 3 0 0 1 0 0 0 CARD D.1

PLANE INWITS CARDS 0.2

PLANE NO. 1 SEAT. 6 DEGREE OFF H

x y z

POINT 1 10.0000 8.0000 -10.0000

POINT 2 28.0100 8.0000 -11.8900

POINT 3 10.0000 -8.0000 -10.0000

PLANE NO. 2 BACK PANEL. 13 DEGR

x y z

POINT 1 1.0000 9.0000 -48.9700

POINT 2 10.0000 9.0000 -10.0000

POINT 3 1.0000 -9.0000 -48.9700

PLANE NO. 3 FLOOR.

x y z

POINT 1 0.0000 12.0000 -1.3000

POINT 2 60.0000 12.0000 -1.3000

POINT 3 0.0000 -12.0000 -1.3000

PLANE NO. 4 HEAD PAD. 13 DEGR

x y z
POINT 1 2.4800 7,5000 -47.2600

POINT 2 4.9600 7.5000 -36.5500

POINT 3 2.4800 -7.5000 -47.2600

PLANE NO. 5 SEAT FRONT PANEL.

x y z
POINT 1 28.0100 8.0000 -11.8900

POINT 2 26.6600 R.0000 -4.4000

POINT 3 28.0100 -8.0000 -11.8900
PLANE NO. 6 BACK PANEL2. 13 DEGR

x y z

POINT 1 1.0000 9.0000 -48.9700

POINT 2 10.0000 9.0000 -10.0000

POINT 3 1.0000 -9.0000 -48.9700

PLANE NO. 7 FIREWALL.

x y z

POINT 1 60.0000 12.0000 -25.0C00

POINT 2 60.0000 -12.0000 -25.0000

POINT 3 60.0000 12.0000 -0.7500



,PLANE INPUTS PAGE '-
CARDS D.2

i,'PLAE 146., 8- RIGHT SIDE SEAT/IN. -

SVx y z
~POINT, 1 8.4100 6.1000 -6.6600
-POINT 2 8j700 8.1000 -14.7300

- PLANE- 30.5800 8.1000 -6.6400

"-L NEO. 9 LEFT SIDE SEAT/IN.

x y Z
POINT 1 8.4100 -8.1000 -6.6600
POINT 2 30.5800 -8.1000 -6.6400
POINT 3 8.7000 -8.1000 -14.7300
PLANE NO. 10 RUDDER PEDALS.

x y z
POINT 1 49.9920 9.0000 -2.2392
POINT 2 52.9920 9.0000 -4.7565
POINT 3 49.9920 -9.0000 -2.2392

* PLANE NO. 11 LEFT SIDE PANEL.

x y z
POINT 1 1.0000 -9.0000 -48.9700

* POINT 2 10.9000 -9.0000 -6.1000
POINT 3 -7.7700 -9.0000 -46.9500
PLANE NO. 12 RIGHT SIDE PANEL.

x y z
POINT 1 1.0000 9.0000 -48.9700
POINT 2 -7.7700 9.0000 *46.9500

* POINT 3 10.9000 9.0000 -6.100G



ADDITIONAL ELLIPSOID INPUT PAGE 8
CARDS D.5

SEMIAXES ( IN.) OFFSET ( IN.) ROTATION (DEG) POWER

NO. X Y Z X Y Z YAW PITCH ROLL

22 4.500 3.000 3.000 0.000 4.000 -3.500 0.000 0.000 0.000 0. 0. 0.

23 3.200 6.000 8.000 0.000 0.000 -7.000 0.000 0.000 0.000 0. 0. 0.

24 6.000 15.000 5.000 38.000 0.000 -28.000 0.000 0.000 0.000 20. 20. 20.

BODY SEGMENT SYMMETRY INPUT CARD D.7

SEG NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

NSYM(J) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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';FUNCTION NO. 3 SEGM4ENT-SEGM4ENT FCN. NTI( 3) 1 CARDS E

DO DI D2 D3 D4
0.0000 -5.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION - 6 TABULAR POINTS

D F(D)
0.000000 0.0000
1.000000 470.0000
2.000000 890.0000
3.000000 1220.0000
4.000000 1470.0000
5.000000 1580.0000

FUNCTION NO. 6 CONSTANT, FzO.O NTIC 6) z 19 CARDS E

DO D1 D2 D3 D4
0.0000 0.0000 0.0000 0.0000 0.0000

FUNCTION IS CONSTANT 0.000000
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FUNCTION NO. 7 R FACTOR. NTI( 7) = 24 CARDS E

D0 Di 02 03 04.

0.0000 0.0000 0.7000 0.0000 0.0000

FUNCTION IS CONSTANT 0.700000

FUNCTION NO. 13 STIFF SURFACES NTI(13) s 29 CARDS E

DO 01 02 D3 04

0.0000 -4.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION - 8 TABULAR POINTS

D F(D)
0.000000 0.0000
0.100000 5.0000
0.200000 20.0000
0.300000 40.0000
0.400000 60.0000
1.000000 860.0000
2.000000 2400.0000
3.000000 4000.0000
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FUNCTION NO. 14 FRICTION FUNC. NTI(14) 51 CARDS E

D0 Dl 02 03 04

0.0000 0.0000 0.5000 0.0000 1.0000

FUNCTION IS CONSTANT 0.500000

FUNCTION NO. 19 CFz.25,CRESTx.25 NTIC19) 56 CARDS E

00 Dl 02 03 D4

0.0000 0.0000 0.2500 0.0000 0.0000

FUNCTION IS CONSTANT 0.250000
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FUNCTION NO. 20 DAMPING COEFF. C=900 NTI(20) 61 CARDS E

DO Dl D2 D3 D4
0.0000 1.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION - 5TH DEGREE POLYNOMIAL

AO Al A2 A3 A4 A5
0.000000 900.000000 0.000000 0.000000 0.000000 0.000000

FUNCTION NO. 21 RATE OF DEFLEC. NTI(21) 72 CARDS E

DO Dl 02 D3 D4
-40.0000 -150.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION - 21 TABULAR POINTS

0 F(D)

-40.000000 0.0000

*30.000000 0.0000

-20.000000 0.0000
-10.000000 0.0000

0.000000 0.0000
5.000000 1.0000
10.000000 1.0000

20.000000 0.9900

30.000000 0.9650

40.000000 0.9280

50.000000 0.8600

60.000000 0.6900

70.000000 0.4750

80.000000 0.3400

90.000000 0.2600
100.000000 0.2000

110.000000 0.1800

120.000000 0.0900
130.000000 0.0600

140.000000 0.0250

150.000000 0.0000
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FUNCTION NO. 22 DAMPING COEFF. C=35 NTI(22) = 120 CARDS E

DO DI D2 D3 D4
0.0000 1.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION - 5TH DEGREE POLYNOMIAL

AO Al A2 A3 A4 A5
0.000000 35.000000 0.000000 0.000000 0.000000 0.000000

FUNCTION NO. 24 DAMPING COEFF. C=O.8 NTI(24) = 131 CARDS E

DO Dl D2 D3 04

-1000.0000 -1000.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION - 4 TABULAR POINTS

D F(D)
-1000.000000 0.6000

-1.000000 0.6000

0.000000 1.0000
1000.000000 1.0000
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FUNCTION NO. 25 DAMPING COEFF C=1100 NTI(25) 145 CARDS E

DO Dl 02 03 04
0.0000 1.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION - 5TH DEGREE POLYNOMIAL

AO Al A2 A3 A4 A5
0.000000 1100.000000 0.000000 0.000000 0.000000 0.000000

FUNCTION NO. 26 STIFF SURFACES-LL NTI(26) - 156 CARDS E

DO Dl 02 D3 04
0.0000 -4.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION - 8 TABULAR POINTS

D F(D)
0.000000 0.0000

0.100000 5.0000
0.200000 20.0000
0.300000 40.0000
0.400000 60.0000
2.000000 860.0000

3.000000 2400.0000

4.000000 4000.0000
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FUNCTION NO. 31 HARNESS FDF NTI(31) 178 CARDS E

DO Dl 02 03 04
0.0000 -4.0000 0.0000 0.0000 0.0000

FIRST PART OF FUNCTION - 8 TABULAR POINTS

0 F(D)
0.000000 0.0000

0.010000 150.0000
0.020000 300.0000

0.030000 450.0000

0.050000 850.0000

0.100000 3500.0000

1.000000 35000.0000

4.000000 140000.0000

FUNCTION NO. 32 HARNESS FRICTION NTI(32) 200 CARDS E

DO 01 D2 D3 04
0.0000 0.0000 0.2000 0.0000 0.2000

FUNCTION IS CONSTANT 0.200000
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S FUNCTION NO. 34 HARNESS FRICTION NTI(34) 205 CARDS E

DO 0i 02 03 D4
0.0000 0.0000 0.9000 0.0000 0.2000

FUNCTION IS CONSTANT 0.900000
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CARDS F.1
PLANE SEGMENT FORCE DEFLECTION INERTIAL SPIKE R FACTOR G FACTOR FRICTION COEF. OPT
1- 16 1- 1 13 -20 -21 0 14 1

SEAT. 6 DEGREE OFF H LT STIFF SURFACES DAMPING COEFF. C:900 RATE OF DEFLEC. FRICTION FUNC.
1- 16 6- 6 13 -25 -21 0 14 1

SEAT. 6 DEGREE OFF H RUL STIFF SURFACES DAMPING COEFF C=1100 RATE OF DEFLEC. FRICTION FUNC.
1- 16 9- 9 13 -25 -21 0 14 1

SEAT. 6 DEGREE OFF H LUL STIFF SURFACES DAMPING COEFF C=1100 RATE OF DEFLEC. FRICTION FUNC.
2- 16 1- 1 13 -20 -21 0 14 1

BACK PANEL. 13 DEGR LT STIFF SURFACES DAMPING COEFF. C=900 RATE OF DEFLEC. FRICTION FUNC.
2- 16 2- 2 13 -20 -21 0 14 1

BACK PANEL. 13 DEGR CT STIFF SURFACES DAMPING COEFF. C=900 RATE OF DEFLEC. FRICTION FUNC.
2- 16 3- 3 13 -20 -21 0 14 1

BACK PANEL. 13 DEGR UT STIFF SURFACES DAMPING COEFF. C=900 RATE OF DEFLEC. FRICTION FUNC.
3- 16 8- 8 13 -22 -21 0 14 -1

FLOOR. RF STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.
3- 16 11- 11 13 -22 -21 0 14 -1

FLOOR. LF STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.
4- 16 5- 5 13 -22 -21 0 14 1

HEAD PAD. 13 DEGR H STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.
10- 16 8- 8 13 -22 -21 0 14 1

RUDDER PEDALS. RF STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.

10- 16 11- 11 13 -22 -21 0 14 1
RUDDER PEDALS. LF STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.

CARDS F.3
SEGMENT SEGMENT FORCE DEFLECTION INERTIAL SPIKE R FACTOR G FACTOR FRICTION COEF. OPT
2- 2 13- 13 3 0 7 0 19 0

CT RLA SEGMENT-SEGMENT FCN. R FACTOR. CF=.25,CREST=.25
2- 2 15- 15 3 0 7 0 19 0

CT LLA SEGMENT-SEGMENT FCN. R FACTOR. CF=.25,CREST=.25
6- 6 13- 13 3 0 7 0 19 0

RUL RLA SEGMENT-SEGMENT FCN. R FACTOR. CF=.25,CREST=.25
9- 9 15- 15 3 0 7 0 19 0

LUL LLA SEGMENT-SEGMENT FCN. R FACTOR. CF=.25,CREST=.25

13- 13 16- 24 13 -22 -21 0 14 0
RLA VEH STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.

15- 15 16- 24 13 -22 -21 0 14 0
LLA VEH STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.
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CARDS F.8

NO. OF HARNESSES 1

NO. OF BELTS PER HARNESS 2
FOR HARNESS NO. I NO. OF POINTS PER BELT = 12 15

HARNESS NO. 1 BELT NO. 1 FUNCTION NOS. 31 0 0 0 0 REFERENCE SLACK = 0.000 IN.

K KS KE NT NPD NDR FUNCTION FOS. CARDS F.8.D

1 16 0 109 1 1 0 0 0 0 0

2 1 1 115 0 1 0 0 0 0 34

3 1 1 121 0 1 0 0 0 0 34

4 1 1 127 0 1 0 0 0 0 34

5 1 1 133 0 1 0 0 0 0 34
6 1 23 139 0 1 0 0 0 0 0

7 1 1 145 0 1 0 0 0 0 34
8 1 1 151 0 1 0 0 0 0 34

9 1 1 157 0 1 0 0 0 0 34
10 1 1 163 0 1 0 0 0 0 34
11 1 1 169 0 1 0 0 0 0 34

12 16 0 175 1 1 0 0 0 0 0
BASE REFERENCE (IN.) ADJUSTED REFERENCE (IN.) OFFSET (IN.) PREFERRED DIRECTION (IN.)

K X Y Z X Y Z X Y Z X Y Z

1 13.000 8.000 -10.300 13.000 8.000 -10.300 0.000 0.000 0.000 2.400 22.000 -0.300

2 -1.178 7.075 -0.781 -1.178 7.075 -0.781 0.000 0.000 -0.072 0.000 0.000 0.000
3 -0.029 6.796 -1.534 -0.029 6.795 -1.534 0.000 0.000 -0.072 0.000 0.000 0.000
4 0.910 5.778 -2.283 0.910 5.778 -2.283 0.000 0.000 -0.072 0.000 0.000 0.000
5 2.228 2.355 -3.192 2.228 2.355 -3.192 0.000 0.000 -0.072 0.000 0.000 0.000
6 2.957 0.000 3.059 2.957 0.000 3.059 0.000 0.000 -7.000 0.000 0.000 0.000
7 3.070 -0.080 -4.410 2.344 -0.061 -3.367 0.000 0.000 -0.072 0.000 0.000 0.000

8 1.785 -2.325 -3.343 1.785 -2.325 -3.343 0.000 0.000 -0.072 0.000 0.000 0.000
9 0.011 -5.145 -2.728 0.011 -5.145 -2.728 0.000 0.000 -0.072 0.000 0.000 0.000
10 -0.880 -5.789 -2.282 -0.880 -5.789 -2.282 0.000 0.000 -0.072 0.000 0.000 0.000

11 -2.460 -6.099 -1.200 -2.460 -6.098 -1.200 0.000 0.000 -0.072 0.000 0.000 0.000
12 13.000 -8.000 -10.300 13.000 -8.000 -10.300 0.000 0.000 0.000 2.400 22.000 -0.300

HARNESS NO. 1 BELT NO. 2 FUNCTION NOS. 31 0 0 0 0 REFERENCE SLACK x 0.000 IN.

K KS KE NT NPD NDR FUNCTION NOS. CARDS F.8.D

13 16 0 187 1 1 0 0 0 0 0

14 1 1 193 0 1 0 0 0 0 32

15 1 1 199 0 1 0 0 0 0 32
16 1 23 205 0 1 0 0 0 0 0

17 1 1 211 0 1 0 0 0 0 32
18 2 2 217 0 1 0 0 0 0 32

19 2 2 223 0 1 0 0 0 0 32

20 3 3 229 0 1 0 0 0 0 32

21 3 3 235 0 1 0 0 0 0 32

22 3 3 241 0 1 0 0 0 0 32
23 3 3 247 0 1 0 0 0 0 32

24 3 22 253 0 0 0 0 0 0 32

25 3 3 259 0 1 0 0 0 0 32

26 3 3 265 0 1 0 0 0 0 32
27 16 0 271 1 1 0 0 0 0 0

BASE REFERENCE (IN.) ADJUSTED REFERENCE (IN.) OFFSET (IN.) PREFERRED DIRECTION (IN.)

K X Y Z X Y Z X Y Z X Y Z

13 13.000 -8,000 -10.300 13.000 -8.000 -10.300 0.000 0.000 0.000 0.700 17.500 -21.300

14 -2.445 -6.101 -1.213 -2.445 -6.101 -1.213 0.000 0.000 -0.072 0.000 0.000 0.000
15 -0.960 -6.000 -2.500 -0.906 -5.661 -2.359 0.000 0.000 -0.072 0.000 0.000 0.000
16 0.000 -5.700 3.800 0.000 -5.367 3.578 0.000 0.000 -7.000 0.000 0.000 0.000
17 0.010 -4.000 -4.500 0.008 -3.061 -3.443 0.000 0.000 -0.072 0.000 0.000 0.000
18 1.818 -5.439 -1.820 1.818 -5.439 -1.820 0.000 0.000 -0.011 0.000 0.000 0.000

19 2.500 -2.500 -1.500 3.397 -3.397 -2.038 0.000 0.000 -0.011 0.000 0.000 0.000



20 3.000 -1.500 6.500 2.777 -1.388 6.016 0.000 0.000 -0.872 0.000 0.000 0.000
21 4.487 -0.133 3.734 4.487 -0.133 3.734 0.000 0.000 -0.872 0.000 0.000 0.000
22 4.421 3.319 -1.662 4.421 3.319 -1.662 0.000 0.000 -0.872 0.000 0.000 0.000
23 0.879 4.202 -5.672 0.879 4.202 -5.672 0.000 0.000 -0.872 0.000 0.000 0.000
24 0.300 0.200 -2.800 0.320 0.213 -2.985 0.000 4.000 -3.500 0.000 0.000 0.000
25 -1.000 4.300 -6.000 -0.955 4.105 -5.728 0.000 0.000 -0.872 0.000 0.000 0.000
26 -2.500 4.300 -4.000 -2.612 4.492 -4.179 0.000 0.000 -0.872 0.000 0.000 0.000
27 0.000 5.000 -35.200 0.000 5.000 -35.200 0.000 0.000 0.000 0.700 17.500 -21.300
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CARD G.1

ZPLT(X) ZPLT(Y) ZPLT(Z) 11 J1 12 J2 13 SPLT(1) SPLT(2) SPLT(3)

0. 0. 0. 0 0 0 0 0 10.00 6.00 1.00

INITIAL POSITIONS (INERTIAL REFERENCE) CARDS G.2

SEGMENT LINEAR POSITION ( IN.) LINEAR VELOCITY ( IN./SEC.)

NO. SEG X Y Z X Y Z

1 LT 14.38100 0.00000 -13.75000 0.00000 0.00000 0.00000

2 CT 13.16068 0.00000 -19.07188 0.00000 0.00000 0.00000

3 UT 11.31383 0.00000 -26.93796 0.00000 0.00000 0.00000

4 N 9.28353 0.00000 -35.53137 0.00000 0.00000 0.00000

5 H 7.77521 0.00000 -41.83338 0.00000 0.00000 0.00000

6 RUL 22.94073 3.42000 -14.48930 0.00000 0.00000 0.00000

7 RLL 38.16022 3.42000 -10.39045 0.00000 0.00000 0.00000

8 RF 48.12719 3.42000 -4.45598 0.00000 0.00000 0.00000

9 LUL 22.94073 -3.42000 -14.48930 0.00000 "0.00000 0.00000

10 LLL 38.16022 -3.42000 -10.39045 0.00000 0.00000 0.00000

11 LF 48.12719 -3.42000 -4.45598 0.00000 0.00000 0.00000

12 RUA 12.34164 6.24000 -27.13188 0.00000 0.00000 0.00000

13 RLA 22.75808 6.24000 -21.48521 0.00000 0.00000 0.00000

14 LUA 12.34164 -6.24000 -27.13188 0.00000 0.00000 0.00000

15 LLA 22.75808 -6.24000 -21.48521 0.00000 0.00000 0.00000

INITIAL ANGULAR ROTATION AND VELOCITY CARDS G.3

SEGMENT ANGULAR ROTATION (DEG) ANGULAR VELOCITY (DEG/SEC.)

NO. SEG YAW PITCH ROLL X Y Z IYPR

1 LT 0.00000 12.90000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

2 CT 0.00000 12.95000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

3 UT 0.00000 13.28000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

4 N 0.00000 13.46000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

5 H 0.00000 13.46000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

6 RUL 0.00000 92.90000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

7 RLL 0.00000 48.65000 '0.0000 0.00000 0.00000 0.00000 3 2 1 0

8 RF 0.00000 128.80000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

9 LUL 0.00000 92.90000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

10 LLL 0.00000 48.65000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

11 LF 0.00000 128.80000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
12 RUA 0.00000 24.50000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

13 RLA 0.00000 85.00000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

14 LUA 0.00000 24.50000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

15 LLA 0.00000 85.00000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

LINEAR AND ANGULAR VELOCITIES HAVE BEEN SET EQUAL TO THE INITIAL VEHICLE VELOCITIES.

HBPLAY TIME = 0.000 MSEC. NH,NB,NPTS NT= 1 1 11 103

NL(1)= 1 2 3 4 5 6 8 9 10 11 12

BB = 4.124 1.402 1.574 3.779 2.557 2.656 3.388 1.187 1.940 4.738

HBPLAY TIME = 0.000 MSEC. NH,NBNPTS NT= 1 2 7 181

NL(1)= 13 14 18 21 22 23 27

BB = 4.748 7.394 6.842 6.406 5.423 10.829

TABULAR TIME :ISTORY CONTROL PARAMETERS

TYPE KSG SELECTED SEGMENTS OR JOINTS

H.1 3 3-5 5

REF 0 1 16

H.2 3 3 55
REF 0 0 3

H.3 3 3 5 5
REF 0 0 3

H.4 3 3 5 5

REF 0 0 16
H.5 3 3 5 5

REF 0 0 5

H.6 3 3 5 5

REF 0 0 3

H.7 2 3 4

REF 0 0



0.8 o
REF1

REF 5
H.10 15 1 2 3 4 5 6 7 8 910 1112 13 1415

REF 16
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(INERTIAL) (LOCAL) (LOCAL)

ANGULAR ROTATION (DEG) ANGULAR VELOCITY (RAD/SEC.) ANGULAR ACCELERATION (RAD/SEC.**2)

SEGMENT YAW PITCH ROLL X Y Z X Y Z

1 LT 0.0000 12.9000 0.0000 0.00000 0.00000 0.00000 0.000000 -26.834649 0.000000

2 CT 0.0000 12.9500 0.0000 0.00000 0.00000 0.00000 0.000000 40.304245 0.000000

3 UT 0.0000 13.2800 0.0000 0.00000 0.00000 0.00000 0.000000 -0.859459 0.000000

4 N 0.0000 13.4600 0.0000 0.00000 0.00000 0.00000 0.000000 13.637948 0.000000

5 H 0.0000 13.4600 0.0000 0.00000 0.00000 0.00000 0.000000 -1.165343 0.000000

6 RUL 0.0000 92.9000 0.0000 0.00000 0.00000 0.00000 0.000000 -2.405246 0.000000

7 RLL 0.0000 48.6500 0.0000 0.00000 0.00000 0.00000 0.000000 -12.215669 0.000000

8 RF 0.0000 128.8000 0.0000 0.00000 0.00000 0.00000 0.000000 56.318297 0.000000

9 LUL 0.0000 92.9000 0.0000 0.00000 0.00000 0.00000 0.000000 -2.405246 0.000000

10 LLL 0.0000 48.6500 0.0000 0.00000 0.00000 0.00000 0.000000 -12.215669 0.000000

11 LF 0.0000 128.8000 0.0000 0.00000 0.00000 0.00000 0.000000 56.318297 0.000000

12 RUA 0.0000 24.5000 0.0000 0.00000 0.00000 0.00000 0.000000 -6.917594 0.000000

13 RLA 0.0000 85.0000 0.0000 0.00000 0.00000 0.00000 0.000000 -34.722447 0.000000

14 LUA 0.0000 24.5000 0.0000 0.00000 0.00000 0.00000 0.000000 -6.917594 0.000000

15 LLA 0.0000 85.Pn00 0.0000 0.00000 0.00000 0.00000 0.000000 -34.722447 0.000000

16 VEH 0.0000 0.0000 0.0000 0.00000 0.00000 0.00000 0.000000 0.000000 0.000000

(INERTIAL) (INERTIAL) (INERTIAL)

LINEAR POSITION (IN.) LINEAR VELOCITY ( IN./SEC.) LINEAR ACCELERATIONS (G'S)

SEGMENT X Y Z X Y Z X Y Z

1 LT 14.3810 0.0000 -13.7500 0.00000 0.00000 0.00000 0.017822 0.000000 -0.088444

2 CT 13.1607 0.0000 -19.0719 0.00000 0.00000 0.00000 0.114863 0.000000 -0.110519

3 UT 11.3138 0.0000 -26.9380 0.00000 0.00000 0.00000 -0.038031 0.000000 -0.075446
4 N 9.2835 0.0000 -35.5314 0.00000 0.00000 0.00000 -0.042274 0.000000 -0.074372

5 H 7.7752 0.0000 -41.8334 0.00000 0.00000 0.00000 -0.047117 0.000000 -0.073212

6 RUL 22.9407 3.4200 -14.4893 0.00000 0.00000 0.00000 0.041548 0.000000 -0.039498
7 RLL 38.1602 3.4200 -10.3904 0.00000 0.00000 0.00000 -0.100994 0.000000 0.188268

8 RF 48.1272 3.4200 -4.4560 0.00000 0.00000 0.00000 -0.187590 0.000000 -0.183587

9 LUL 22.9407 -3.4200 -14.4893 0.00000 0.00000 0.00000 0.041548 0.000000 -0.039498

10 lLL 38.1602 -3.4200 -10.3904 0.00000 0.00000 0.00000 -0.100994 0.000000 0.188268

11 LF 48.1272 -3.4200 -4.4560 0.00000 0.00000 0.00000 -0.187590 0.000000 -0.183587

12 RUA 12.3416 6.2400 -27.1319 0.00000 0.00000 0.00000 -0.114274 0.000000 -0.038215

13 RLA 22.7581 6.2400 -21.4852 0.00000 0.00000 0.00000 -0.266915 0.000000 0.736709

14 LUA 12.3416 -6.2400 -27.1319 0.00000 0.00000 0.00000 -0.114274 0.000000 -0.038215

15 LLA 22.7581 -6.2400 -21.4852 0.00000 0.00000 0.00000 -0.266915 0.000000 0.736709

16 VEN 0.0000 0.0000 0.0000 0.00000 0.00000 0.00000 0.000000 0.000000 0.000000
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(INERTIAL) (LOCAL)
Ul ARRAY ( IN.ISEC.**2) U2 ARRAY (RAD/SEC.**2) KINETIC ENERGY

EXTERNAL LINEAR ACCELERATIONS EXTERNAL ANGULAR ACCELERATIONS C S-IN.)
SEGMENT X Y z X Y Z LINEAR ANGULAR TOTAL

i LT -0.1289E+03 0.OOOOE+OO -0.1135E+04 *O.63845E-15 -0.48015E+02 -0.60266E-16 0.OOOOOE.O0 O.OOOOOE+O0 0.OOOOOE+00
2 CT O.OOOOE+00 0.OOOOE.OO 0.3861E+03 O.OOOOOE+OO 0.OOOOOE+00 0.OOOOOE.O 0.OOOOOE+O0 0.OOOOOE+O0 0.O000E+0O
3 UT 0.6940E+02 0.OOOOE+00 0.3701E+03 -0.43592E-20 -0.31861E+01 U.13303E*17 0.OOOOOE+00 O.OOOOOE+00 0.00000E#00
4 N O.OOOOE+O0 O.OOOOE+00 0.3861E+03 0OOOE+O O0.OOOOOE+O O.OOOOOE+0O 0.OOOOOE+O0 0.OOOOOE+O0 O.OOOOOE+00
5 H 0.7822E+02 0.OOOOE+OO 0.3680E+03 -0.18372E-18 -0.26721E+00 0.42601E-16 O.OOOOOE+OO 0.OOOOOE.O0 0.OOOOOE+O
6 RUL -0.5309E+02 0.OOOOE+0O -0.1198E+03 0.46503E-17 0.21827E+02 0.67300E-15 0.OOOOOE+0O 0.OOOOOE400 0.O0000E400
7 RLL O.OOOOE+OO 0.OOOOE+0O 0.3861E+03 0.OOOOOE.O0 0OOOE+0O 0.OOOOOE+OO O.OOOOOE0 O0.OOOOOE+00 0.OOOOOE+OO
8 RF -0.9511E+01 O.OOOOE+OO -0.5210E+03 0.62882E-20 -0.17610E+03 0.23251E-17 0.OOOOOE.00 0.OOOOOE.OO O.0000E.0O
9 LUL -0.5309E+02 0.OOOOE.00 -0.1198E+03 0.46503E-17 0.21827E+02 0.67300E-15 O.OOOOOE+00O0.OOOOOE.00 0.OOOOOE+OO
10 ILL 0.0000E+OO O.0000E*00 0.3861E+03 0.00000E+00 O.00000E+00 O.00000Es00 0.00000E+O 0.00E00 O.OOE00 .0000E.00
11 IF -0.9511E+01 O.0000E.OO -0.5210E+03 0.62882E-20 -0.17610E+03 0.23251E-17 0.00000E.0O O.00000E400 O.00000E400
12 RUA 0.0000E+00 0.0000E+00 0.3861E+03 O.00000E400 0.00000E+00 0.00000E400 0.00000E400 O.0000E+00 0.00000E+00
13 RLA O.0000E400 O.OOOOE+0O 0.3861E+03 0.OOOOOE+O0 0OOOE400 O.OOOOE+O O.OOOOOE+OO O.OOOOOE.0O 0.OOOOOE.OO
14 LUA 0.OOOE+0O O.OOOOE+0O0O.3861E+03 O.OOOOE400 O.OOOOOE+OO O.OOOOOE+00 O.OOOOOE+OO 0.OOOOOE.OO O.OOOOOE+OO
15 ILA O.OOOOE+OO O.OOOOE.OO 0.3861E+03 0.OOOOOE+OO O.OOOOOE.OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+O

TOTAL BODY KINETIC ENERGY
O.0OOOOE+O O0OOOE.OO O.OOOOOE+O

(INERTIAL) (INERTIAL)
JOINT FORCES ( LB.) JOINT TORQUES ( IN. LB.) RELATIVE ANGULAR

JOINT WPIN X Y Z X Y Z VELOCITY (RAD/SEC.)

1 P 0 -0,177E+02 0.OOOE+OO -0.i00E.03 O.OOOOE.OO 0.OOOOE.0O O.OOOOE.00 0.000
2 W 0 -0.192E+02 0.OOOE+OO -0.859E+02 O0O0E'oOO O.OOOOE+0O O.OOOOE.OO 0.000
3 NP 0 -0.312E+01 O.OOOE+OO -0.158E+02 0OOOE.O 0.OOOOE+0O O.OOOOE.0O 0.000
4 HP 0 -0.298E+01 0.OOOE.OO -0.122E+02 O.OOOOE.O0 O.OOOOE.00 O.OOOOE+O0 0.000
5 RH 0 0,274E+01 0.OOOE+OO 0.653E+00 O.OOOOE+OO 0.OOOOE.O0 O.OOOOE.O0 0.000
6 RK 1 -0.132E+01 0.OOOE.OO -0.550E+01 O.OOOOE+O O0.OOOOE+OO O.OOOOE+OO 0.000
7 RA 0 -0.339E+00 0.OOOE+OO 0.242E+01 O.OOOOE+O0 0.OOOOE.O0 0.OOOOE.O0 0.000
8 LH 0 0.274E+01 0.OOOE+O0 0.653E+00 O.OOOOE+O0 O.OOOOE+00 O.OOOOE.OO 0.000
9 LK 1 *O.132E.01 O.OOOE+O0 -0.550E+01 O.OOOOE+O O.OOOOE+00 O.OOOOE+O0 0.000
10 LA 0 -0.339E+00 O.OOOE+O0 0.242E+01 0.OOOOE.O O).OOOOE.00 O.OOOOE.OO 0.000
11 RS 0 -0.221E+01 O.OOOE+OO -0.731E+01 0.OOOOE+O0 G.OOOOE400 O.OOOOE+O 0.000
12 RE 1 -0.158E+01 0OE+O -0.155E+01 O.OOOOE+O0 O,OOOOE.O O.OOOOE400 0.000
13 IS 0 -0.221E+01 0.OOOE+O0 -0.731E+01 0OOOOE+O 0.OOOOE+00O0.OOOOE.0O 0.000
14 LE 1 -0.158E+01 0.OOOE+0O -0.155E+01 0.OOOOE+0 O0OOE+00 0.OOOOE+O0 0.000
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BELT STRAIN (LOCAL OR ELLIPSOID) (INERTIAL) PENETRATION

POINT POINT SEGMENT LENGTH ENERGY LOSS REFERENCE POINT ( IN.) BELT FORCES ( LB.) ENERGY LOSS

NO. INDEX NO. ( IN.) ( IN. LB.) X Y Z X Y z( IN. LE.)

BELT NO. 1 OF HARNESS NO. 1

1 1 16 0.000 0.000 13.000 8.000 -10.300 0.000 0.000 0.000 0.000

2 2 1 4.124 0.000 -1.178 7.075 -0.781 0.000 0.000 0.000 0.000

3 3 1 1.402 0.000 -0.029 6.795 -1.534 0.000 0.000 0.000 0.000

4 4 1 1.574 0.000 0.910 5.778 -2.283 0.000 0.000 0.000 0.000

5 5 1 3.779 0.000 2.228 2.355 -3.192 0.000 0.000 0.000 0.000

6 6 1 2.557 0.000 2.957 0.000 3.059 0.000 0.000 0.000 0.000

7 8 1 2.656 0.000 1.785 -2.325 -3.343 0.000 0.000 0.000 0.000

8 9 1 3.388 0.000 0.011 -5.145 -2.728 0.000 0.000 0.000 0.000

9 10 1 1.187 0.000 -0.880 -5.789 -2.282 0.000 0.000 0.000 0.000

10 11 1 1.940 0.000 -2.460 -6.098 -1.200 0.000 0.000 0.000 0.000

11 12 16 4.738 0.000 13.000 -8.000 -10.300 0.000 0.000 0.000 0.000

TOTAL BELT ENERGY LOSS 0.000 0.000

BELT NO. 2 OF HARNESS NO. 1

12 13 16 0.000 0.000 13.000 -8.000 -10.300 0.000 0.000 0.000 0.000

13 14 1 4.748 0.000 -2.445 -6.101 -1.213 0.000 0.000 0.000 0.000

14 18 2 7.394 0.000 1.818 -5.439 -1.820 0.000 0.000 0.000 0.000

15 21 3 6.842 0.000 4.487 -0.133 3.734 0.000 0.000 0.000 0.000

16 22 3 6.406 0.000 4.421 3.319 -1.662 0.000 0.000 0.000 0.000

17 23 3 5.423 0.000 0.879 4.202 -5.672 0.000 0.000 0.000 0.000

18 27 16 10.829 0.000 0.000 5.000 -35.200 0.000 0.000 0.000 0.000

TOTAL BELT ENERGY LOSS 0.000 0.000

TOTAL HARNESS ENERGY LOSS 0.000 0.000

HPTURB ITER = 10 AT TIME = 16.000 MSEC. DELMAX = 0.010537 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 18.000 MSEC. DELMAX = 0.009232 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 19.000 MSEC. DELMAX = 0.009627 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 20.000 MSEC. DELMAX = 0.010050 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 21.000 MSEC. DELMAX = 0.010116 SCALE = 1.000000

HBPLAY TIME = 22.000 MSEC. NH,NB,NPTS NT= 1 2 8 181

NL(1)= 13 14 18 21 22 23 24 27

BB = 4.748 7.394 6.842 6.406 5.423 0.491 10.338

HPTURB ITER = 10 AT TIME = 22.000 MSEC. DELMAX = 0.012849 SCALE z 1.000000

HPTURB ITER = 10 AT TIME = 23.000 MSEC. DELMAX = 0.011517 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 24.000 MSEC. DELMAX = 0.011234 SCALE 1.000000

HPTURB ITER = 10 AT TIME = 25.000 MSEC. DELMAX = 0.011569 SCALE 1.000000

HPTURB ITER = 10 AT TIME = 26.000 MSEC. DELMAX = 0.012320 SCALE x 1.000000

HPTURB ITER = 10 AT TIME = 28.000 MSEC. DELMAX = 0.010639 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 29.000 MSEC. DELMAX = 0.012461 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 30.000 MSEC. DELMAX = 0.014987 SCALE = 1.000000

HBPLAY TIME = 31.000 MSEC. NH,NBNPTS NT=  1 2 7 181

NL(1)= 13 14 18 21 22 24 27

BB = 4.748 7.394 6.842 6.406 5.572 10.679

HPTURB ITER = 10 AT TIME = 31.000 MSEC. DELMAX = 0.021141 SCALE = 1.000000

HBPLAY TIME = 32.000 MSEC. NH,NB,NPTS NT=  1 2 8 181

NL(1)= 13 14 18 21 22 23 24 27

8B = 4.748 7.394 6.842 6.406 5.066 0.260 10.926

HPTURB ITER = 10 AT TIME = 32.000 MSEC. DELMAX = 0.016547 SCALE = 1.000000

HBPLAY TIME = 33.000 MSEC. NH,NB,NPTS NT= 1 2 7 181

NL(I)= 13 14 18 21 22 23 27

B = 4.748 7.394 6.842 6.406 5.066 11.186

HPTURB ITER = 10 AT TIME = 33.000 MSEC. DELMAX = 0.036770 SCALE = 1.000000

HBPLAY TIME = 34.000 MSEC. NH,N',NPTS NT= 1 2 8 181

NL(1)= 13 14 18 21 22 23 24 27

88 = 4.748 7.394 6.842 6.406 5.066 0.289 10.896

HPTURB ITER = 10 AT TIME = 34.000 MSEC. DELMAX = 0.041013 SCALE = 1.000000

HBPLAY TIME = 35.000 MSEC. NH,NB,NPTS NT= 1 2 7 181

NL(1)= 13 14 18 21 22 24 27

BB = 4.748 7.394 6.842 6.406 5.216 11.035

HPTURB ITER = 10 AT TIME = 35.000 MSEC. DELMAX = 0.021221 SCALE = 1.000000



HBPLAY TIME : 36.000 MSEC. NH,NB,NPTS NT= 1 2 8 181

NLC1)z 13 14 18 21 22 23 24 27

BB a 4.748 7.394 6.842 6.406 4.847 0.195 11.210
HPTURB ITER = 10 AT TIME = 36.000 MSEC. DELMAX = 0.012648 SCALE = 1.000000

HPTURB ITER=2 10 AT TIME 2 37.000 MSEC. DELMAX = 0.015643 SCALE = 1.000000

HPTURO ITER = 10 AT TIME = 38.000 MSEC. DELMAX = 0.011152 SCALE = 1.000000
HPTURB ITER = 10 AT TIME = 39.000 MSEC. DELMAX = 0.014391 SCALE = 1.000000

HPTURB ITER * 10 AT TIME = 40.000 MSEC. DELMAX n 0.017690 SCALE s 1.000000

HPTORBITER = 10 AT TIME = 41.000 MSEC. DELMAX a 0.015081 SCALE z 1.000000
HPTURBITER = 10 AT TIME = 42.000 MSEC. DELMAX = 0.017005 SCALE = 1.000000
HBPLAY TIME = 43.000 MSEC. NH,NB,NPTS NT=" 1 2 7 181

NL(1)I 13 14 18 21 22 24 27

Be = 4.748 7.394 6.842 6.406 4.910 11.342

HPTURB ITER = 10 AT TIME * 43.000 MSEC. DELMAX w 0.053120 SCALE = 1.000000
NBPLAY TIME = 44.000 MSEC. NH,NBNPTS NT= 1 2 8 181
NL(1)x 13 14 18 21 22 23 24 27

Be a 4.748 7.394 6.842 6.406 4.496 0.075 11.681

HPTURB ITER = 10 AT TIME s 44.000 MSEC. DELMAX = 0.013932 SCALE v 1.000000

MPTURB ITER = 10 AT TIME x 45.000 MSEC. DELMAX = 0.012674 SCALE z 1.000000
HBPLAY TIME = 46.000 MSEC. NH,NB,NPTS NT= 1 2 7 181

NL(1)= 13 18 21 22 23 24 27
89 2 12.143 6.842 6.406 4.496 0.055 11.701

HPTURB ITER = 10 AT TIME = 46.000 MSEC. DELMAX = 0.014891 SCALE = 1.000000

HBPLAY TIME = 47.000 MSEC. NH,NB,NPTS NT= 1 1 10 103
NL(1)= 1 3 4 5 6 8 9 10 11 12
BB = 5.526 1.574 3.779 2.557 ?.656 3.388 1.187 1.940 4.738

HPTURB ITER = 10 AT TIME x 47.000 MSEC. DELMAX = 0.018982 SCALE = 1.000000
HBPLAY TIME = 48.000 MSEC. NH,NB,NPTS NT= 1 2 6 181
NL(1)z 13 18 21 22 24 27

Be z 12.143 6.842 6.406 4.534 11.718
HPTURB iTER = 10 AT TIME 2 48.000 MSEC. DELMAX z 0.064777 SCALE = 1.000000

HBPLAY TIME = 49.000 MSEC. NH,NB,NPTS NT: 1 2 7 181
NL(1): 13 18 21 22 23 24 27
1B 12.143 6.842 6.406 4.192 0.045 12.015

HPTURB ITER = 10 AT TIME z 49.000 MSEC. DELMAX = 0.010077 SCALE - 1.000000

HPTURB ITER = 10 AT TIME x 50.000 MSEC. DELMAX x 0.010283 SCALE = 1.000000
HPTURB ITER = 10 AT TIME = 51.000 MSEC. DELMAX = 0.012303 SCALE a 1.000000
HBPLAY TIME : 52.000 MSEC. NHNB,NPTS NT= 1 2 6 181

NL(1)= 13 18 21 22 24 27
B8 12.143 6.842 6.406 4.222 12.029

HPTURB ITER = 10 AT TIME = 52.000 MSEC. DELMAX 2 0.055553 SCALE = 1.000000
HPTURB ITER = 10 AT TIME 2 53.000 MSEC. DELMAX z 0.035482 SCALE 2 1.000000
HOPLAY TIME = 54.000 MSEC. NH,NB,NPTS NT: 1 1 9 103
NL(1)= 1 3 4 5 6 8 9 10 12

B8 = 5.526 1.574 3.779 2.557 2.656 3.388 1.187 6.678
HPTURB ITER = 10 AT TIME = 54.000 MSEC. DELI4AX = 0.024287 SCALE = 1.000000
HPTURB ITER = 10 AT TIME = 55.000 MSEC. DELMAX x 0.015678 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 56.000 MSEC. DELMAX z 0.011486 SCALE = 1.000000
HBPLAY TIME = 57.000 MSEC. NH,NB,NPTS NTU 1 2 7 181

NL(1)= 13 18 19 21 22 24 27
88 = 12.143 1.887 4.955 6.406 3.880 12.372

HPTURB ITER = 10 AT TIME = 57.000 MSEC. DELMAX 2 0.385309 SCALE = 0.259532
KBPLAY TIME = 58.000 MSEC. NH,NB,NPTS NT= 1 2 8 181
NLC1): 13 18 19 20 21 22 24 27

99 = 12.143 1.887 1.817 3.139 6.406 3.880 12.372
HPTURB ITER = 10 AT TIME = 58.000 MSEC. DELMAX x 0.443658 SCALE = 0.225399

HOPLAY TIME = 59.000 MSEC. NH,NB,NPTS NT= 1 2 9 181

NL(1)r 13 16 18 19 20 21 22 24 27
99 = 7.889 4.253 1.887 1.817 3.139 6.406 3.974 12.277
HPTURB ITER = 10 AT TIME = 59.000 MSEC. DELMAX = 0.052001 SCALE : 1.000000
HBPLAY TIME = 60.000 MSEC. NH,NB,NPTS NT= 1 2 8 181

NL(1)= 13 18 19 20 21 22 24 27
88 = 12.143 1.887 1.817 3.139 6.406 4.086 12.165
hPTUR8 ITER c 10 AT TIME = 60.000 MSEC. DELMAX = 0.057808 SCALE = 1.000000

HRPLAY TIME = 61.000 MSEC. NHNB,NPTS NT= 1 2 7 181

NL(1)= 13 18 20 21 22 24 27



so = 12.143 3.703 3.139 6.406 4.156 12.096
HPTURB ITER = 10 AT TIME s 61.000 MSEC. DELMAX 2 0.015872 SCALE = 1.000000
HPTURB ITER = 10 AT TIME z 62.000 MSEC. DELMAX = 0.022130 SCALE u 1.000000
HPTURB ITER = 10 AT TIME = 63.000 MSEC. OELMAX a 0.015337 SCALE = 1.000000
HOPLAY TIME = 64.000 MSEC. NH,NB,NPTS NT= 1 2 6 181
NL(1)z 13 18 20 21 22 27
BB = 12.143 3.703 3.139 6.406 16.252
HPTURB ITER = 10 AT TIME = 64.000 MSEC. DELMAX = 0.011067 SCALE = 1.000000
HBPLAY TIME = 66.000 MSEC. NH,NB,NPTS NT= 1 1 8 103
NL(1)= 1 3 4 5 6 8 9 12
go = 5.526 1.574 3.779 2.557 2.656 3.388 7.865
HPTURB ITER = 10 AT TIME = 67.000 MSEC. DELMAX = 0.011853 SCALE = 1.000000
HPTURB ITER = 10 AT TIME = 69.000 MSEC. DELMAX = 0.013454 SCALE = 1.000000
DINT CONV. TEST 72.000 N ANG VEL 22.55 0.2652E-02 0.1176E-03 O.IOOOE-03 0.1000E-03 0.1000E-03
TEST FAILED AT TIME = 0.072000 FOR H = 0.001000
DINT CONV. TEST 73.000 N ANG VEL 23.86 0.3624E-02 0.1518E-03 0.10OOE-03 0.1000E-03 0.1000E-03
TEST FAILED AT TIME = 0.073000 FOR H = 0.001000
DINT CONV. TEST 74.000 N ANG VEL 26.11 0.3039E-02 0.1164E-03 0.1000E-03 0.1000E-03 0.1000E-03
TEST FAILED AT TIME a 0.074000 FOR H 2 0.001000



MAIN3D FUNCTIONS FOR TIME =  80.000 MSEC PAGE 23

(INERTIAL) (LOCAL) (LOCAL)
ANGULAR ROTATION (DEG) ANGULAR VELOCITY (RAD/SEC.) ANGULAR ACCELERATION (RAD/SEC.**2)

SEGMENT YAW PITCH ROLL X Y Z X Y Z

I LT 10.9078 40.4616 -2.5237 -3.50101 6.77176 3.01702 -712.525840 -923.312215 -344.896206

2 CT 5.8648 8.3877 -35.0629 -28.78011 38.13662 26.32712 2669.823693 4863.705047 714.436127

3 UT 22.6603 16.1876 4.2073 -4.55898 -8.33212 11.28470 -833.189016 -740.536145 24.730106
4 N 9.4134 -28.3216 9.0212 3.10468 -11.10456 11.62142 -474.529280 -2359.202266 525.452345
5 N -14.7037 -62.0894 29.6482 16.06835 -58.33883 6.84809 321.909906 -351.659928 252.225950
6 RUL 11.0166 100.4701 10.5736 -0.26043 -3.94123 -2.59116 -82.766870 -780.201793 66.972956
7 RLL -2.0078 53.9069 -3.2449 -2.05452 9.15294 -1.60027 12.275725 -89.117047 79.212811

8 RF -1.2125 146.0433 2.4774 3.41634 1.03537 -1.56581 -92.295830 747.087282 -23.919556
9 LUL 4.3688 101.7927 4.4680 -0.37199 -3.33541 -0.44435 -290.296221 -679.956632 528.292675
10 LLL -0.9289 45.3497 -1.2981 -0.57596 5.97768 0.06395 278.790376 -4.508497 528.778813
11 LF -0.5610 155.8698 1.6050 1.79239 0.13205 -0.59660 -177.520463 1209.576341 196.625307
12 RUA -75.0950 70.5657 -80.2833 -6.23227 -4.14211 -1.63954 244.397026 -3261.631888 -168.345676

13 RLA -21.0534 51.2884 -31.6271 -6.18955 1.21106 1.79408 113.635227 2487.522772 -303.100898
14 LUA -17.8558 62.4794 -23.3643 -2.95595 -0.00123 5.46149 322.014085 -2838.181404 888.201239

15 LLA -16.0460 60.3973 -21.7744 -2.73881 -15.25083 5.57354 441.700348 4146.746554 916.611637
16 VEH 0.0000 0.0000 0.0000 0.00000 0.00000 0.00000 0.000000 0.000000 0.000000

(INERTIAL) (INERTIAL) (INERTIAL)
LINEAR POSITION (IN.) LINEAR VELOCITY ( IN./SEC.) LINEAR ACCELERATIONS (G'S)

SEGMENT x Y Z X Y Z X Y Z

1 LT 6.0377 0.0702 -13.0395 -334.65671 -2.92122 -92.21272 1.118456 -3.419755 -24.241372
2 CT 3.5221 -1.5083 -17.2697 -403.89532 -63.36301 -39.55188 -7.411998 0.308363 -23.341359
3 UT 1.5893 -2.7194 -24.7657 -399.28403 -115.11128 -20.63141 -8.535068 3.408484 -20.077252
4 N -0.4641 -2.8941 -33.1662 -319.46157 -121.58509 -38.64033 16.009901 -4.901599 -22.093312
5 H 4.8868 -1.0902 -36.0984 -178.47710 -69.83431 287.80272 -29.256214 -10.703850 8.134162
6 RUL 13.6013 3.3950 -14.9332 -345.17072 -4.32318 -59.80904 2.896528 -1.986709 -14.025632
7 RLL 29.0739 3.6383 -12.6201 -300.76311 12.64266 -73.16830 3.883535 0.620604 6.154392
8 RF 39.4986 3.6714 -8.4455 -258.02278 23.08008 -137.61724 0.173190 0.601745 -0.915789
9 LUL 15.0441 -3.3466 -14.9210 -314.88548 2.85212 -60.25035 6.374569 3.680291 -3.334002

10 LLL 29.7934 -3.3024 -12.0614 -278.81100 10.63011 -57.36381 9.156247 6.479980 13.521611
11 LF 39.2761 -3.3229 -7.6097 -244.93381 11.69052 -92.38042 4.608846 0.164379 1.561647
12 RUA 3.1574 3.4023 -29.0240 -426.99852 -109 61718 -32.04897 -2.643843 6.759738 6.506879

13 RLA 15.1710 5.9986 -24.3530 -429.54688 -25.03050 -46.34975 23.116917 3.958924 9.885922
14 LUA 7.1965 -8.0306 -27.9271 -282.38560 -78.35066 -29.72059 -9.173876 2.088389 27.959874

15 LLA 19.2594 -6.2444 -21.8664 -343.80786 -23.50199 71.96752 11.107168 -20.329519 -12.311189
16 VEH -12.3548 0.0000 0.0000 -308.87040 0.00000 0.00000 0.000000 0.000000 0.000000
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(INERTIAL) (LOCAL)
Ul ARRAY ( JN./SEC.**2) U2 ARRAY (RADISEC.**2) KINETIC ENERGY

EXTERNAL LINEAR ACCELERATIONS EXTERNAL ANGULAR ACCELERATIONS CLB.- IN.)
SEGMENT X Y z X Y Z LINEAR ANGULAR TOTAL

1 LT -0.3009E+03 0.1559E+02 -0.2698E+05 -0.60308E+03 -0.27927E+04 -0.22971E+03 0.54266E+04 0.41308E+02 0.54679E+04
2 CT 0.2569E+03 -0.5220E+03 -0.6204E+03 0.88429E+04 0.83818E+04 0.71444E+03 0.28620E+04 0.54259E+03 0.34046E+04
3 UT -0.6894E+03 -0.2430E+03 0.4419E+03 -0.69029E+03 -0.15455E+03 0.16513E+02 0.12032E+05 0.28218E+03 0.12314E+05
4 N O.OOOOE.OO O.OOOOE.OO 0.3861E+03 *O.269d4E+O4 0.10411E+05 0.52545E+03 0.50402E+03 0.33066E+01 0.50733E+03
5 H O.OOOOE+OO O.OOOOE+OO 0.3861E+03 -0.35125E+03 0.92855E+03 0.25223E+03 0.18467E+04 0.56365E+03 0.24104E+04
6 RUL 0.1244E+03 -0.7761E+01 0.5426E+02 -0.23939E+01 O.528a4E.02 -0.10354E+01 0.36122E+04 0.16567E+02 0.36287E+04
7 RLL O.OOOOE40O O.000E40O0O.3861E+03 -0.82176E+01 -0.24413E+03 -0.15598E+03 0.12134E+04 0.22031E+02 0.12355E+04
8 RF O.OOOOE.OO O.OOOOE.OO 0.3861E+03 -0.18022E+03 0.11120E+04 -0.75866E+03 0.23167E+03 0.27743E+00 0.23195E+03
9 LUL -0.1221E+04 0.2472E+04 0.2645E+04 -0.70853E+03 -0.12076E+04 -0.31901E+03 0.30251E+04 0.11362E+02 0.30365E+04
10 LLL O.OOOOE+OO O.OOOOE+OO 0.3861E+03 -0.66486E+01 -0.17362E+03 -0.14022E+03 0.10259E+04 0.89964E+01 0.10349E+04
11 LF O.OOOOE.OO O.OOOOE+OO 0.3861E+03 -0.20969E+03 0.81201E+03 -0.72214E+02 0.18487E+03 0.69768E-01 0.18494E+03
12 RUA O.OOOOE+OO O.OOOOE+OO 0.3861E+03 -0.44483E+02 -0.70077E+04 0.79493E+03 0.14022E+04 0.49151E+01 0.14071E+04
13 RLA -0.8603E+02 -0.4004E+01 0.7761E+03 0.31299E+02 0.34441E+04 -0.57371E+02 0.14312E+04 0.66593E+01 0.14379E+04
14 LUA O.OOOOE+OO O.O0OOE+OO 0.3861E+03 -0.16398E+03 -0.90273E+03 0.56251E+02 0.62271E+03 0.11478E+01 O.62386E*03
15 LLA -0.9690E+04 -0.7116E+04 -0.3749E+04 0.20275E+04 0.70096E+04 0.12476E+04 0.94712E+03 0.40319E+02 0.98744E+03

TOTAL BODY KINETIC ENERGY

0.36368E+05 0. 15454E+04 0.37913E+05

(INERTIAL) (INERTIAL)
JOINT FORCES ( LB.) JOINT TORQUES ( IN. LB.) RELATIVE ANGULA~R

JOINT WPIN X Y Z X Y z VELOCITY (RAD/SEC.)

I P 0 -0.478E+03 0.156E+03 *0.120E+04 0.1437E+04 0.1730E+04 -0.4588E+03 47.900
2 W 0 -0.373E+03 0.134E+03 -0.919E+03 -0.2162E+04 -0.6568E+03 0.7903E+03 63.460
3 NP 0 -0.296E+03 -0.144E+03 0.914E+01 -0.2178E+03 0.5526E+03 0.5465E+02 4.653

* 4 HP 0 -0.349E+03 -0.128E+03 0.851E+02 -0.8035E+02 0.2872E+03 0.4001E+02 48.641
5 RN 0 0.968E+02 -0.374E+02 -0.276E+03 0.1549E+01 0.6042E+02 0.1998E+02 11.110
6 RK 1 0.383E+02 0.731E+01 0.463E+02 -0.9820E+01 -0.7377E+02 0.4208E+02 13.094
7 RA 0 0.360E+00 0.125E+01 -0.398E+01 0.6057E+01 0.4563E+02 0.6082E+01 8.104
8 LH 0 0.316E+03 0.174E+01 -0.108E+03 -0.1049E+02 0.5690E+02 0.2195E+02 10.800
9 LK 1 0.990E+02 0.636E+02 0.123E+03 -0.1739E+03 -0.4959E+02 0.2365E+03 9.313
10 LA 0 0.958E+01 0.342E+00 0.117E+01 0.8697E+01 0.3333E+02 0.3159E+01 6.037
11 RS 0 0.123E+03 0.609E+02 0.770E+02 0.2329E+02 -0.3963E+02 0.2492E+02 9.125
12 RE 1 0.138E+03 0.234E+02 0.465E+02 -0.5987E+02 0.1090E+04 -0.4321E+03 5.353
13 LS 0 0.163E+03 0.378E+00 0.134E+03 -0.7896E+01 -0.5782E+02 0.3755E+02 12.112
14 LE 1 0.214E+03 -0.112E+02 -0.153E+02 -0.1860E+03 O.1440E*03 0.2989E+03 15.250
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PSPOCESSOR CONTROL PARAMETERS

HIC &HSI POINT CSI POINT



DATE: 2 SEPT 1988 PAGE 26
RUN DESCRIPTION: EXAh-LE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOIO FOR DASH BOARD PAGE: 21.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

POINf TOTAL ACCELERATION (G'S)

POINT ( 0.00, 0.00, 0.00) ON POINT ( 0.00, 0.00, 0.00) ON POINT ( 0.00, 0.00, 0.00) ON
SEGMENT NO. 3 - UT SEGMENT NO. -5 - H SEGMENT NO. 5 - H

TIME IN UT REFERENCE ACCELEROMETER (G) IN VEH REFERENCE
(MSEC) X Y Z RES X Y Z RES X Y Z RES

0.000 -0.020 0.000 -0.082 0.084 -0.262 0.000 0.890 0.928 -0.047 0.000 -0.073 0.087
2.000 -0.014 0.000 -0.107 0.108 -0.260 0.000 0.865 0.903 -0.051 0.000 -0.098 0.111
4.000 -0.007 0.000 -0.179 0.179 -0.258 0.000 0.793 0.834 -0.067 0.000 -0.168 0.181
6.000 -0.006 -0.003 -0.247 0.247 -0.269 0.000 0.725 0.774 -0.093 0.000 -0.232 0.250
8.000 -0.019 -0.012 -0.314 0.315 -0.306 -0.002 0.658 0.725 -0.144 -0.002 -0.289 0.323
10.000 -0.061 -0.023 -0.386 0.391 -0.379 -0.005 0.586 0.698 -0.233 -0.005 -0.342 0.413
12.000 -0.091 -0.032 -0.464 0.474 -0.475 -0.008 0.507 0.695 -0.344 -0.008 -0.396 0.525
14.000 -0.099 -0.023 -0.547 0.556 -0.487 -0.006 0.425 0.646 -0.375 -0.006 -0.474 0.604
16.000 -0.132 -0.024 -0.623 0.638 -0.506 -0.007 0.348 0.614 -0.411 -0.007 -0.544 0.682
18.000 -0.111 -0.005 -0.719 0.727 -0.510 -0.003 0.253 0.570 -0.437 -0.003 -0.635 0.771
20.000 -0.133 -0.001 -0.791 0.802 -0.525 -0.002 0.181 0.555 -0.468 -0.002 -0.702 0.844
22.000 -0.197 -0.016 -0.854 0.876 -0.551 -0.005 0.119 0.564 -0.509 -0.006 -0.756 0.911
24.000 -0.382 -0.063 -1.317 1.373 -0.662 -0.179 -0.342 0.767 -0.724 -0.179 -1.179 1.395
26.000 -0.390 -0.112 -1.296 1.358 -0.685 -0.231 -0.314 0.788 -0.739 -0.231 -1.147 1.384
28.000 -0.357 0.556 -1.166 1.340 -0.682 -0.014 -0.181 0.705 -0.705 -0.014 -1.019 1.239
30.000 -0.438 0.816 -1.246 1.553 -0.702 0.035 -0.256 0.748 -0.742 0.035 -1.087 1.317
32.000 -2.733 -0.835 -0.461 2.895 -1.271 -0.218 0.576 1.412 -1.106 -0.220 -0.149 1.137
34.000 -2.186 -0.420 -0.403 2.263 -1.208 -0.216 0.667 1.397 -1.025 -0.219 -0.076 1.051
36.000 -3.145 -0.474 -0,313 3.196 -1.481 -0.353 0.849 1.743 -1.252 -0.357 0.159 1.312
38.000 -4.178 -0.580 -1.221 4.391 -1.843 -0.709 0.133 1.979 -1.769 -0.710 -0.467 1.963
40.000 -5.137 0.364 -1.250 5.299 -2.004 -0.530 0.280 2.092 -1.897 -0.533 -0.297 1.993
42.000 -6.838 1.397 -2.254 7.334 -2.388 -0.543 -0.390 2.479 -2.417 -0.540 -0.885 2.630
44.000 -14.419 -3.743 0.830 14.920 -4.097 -1.242 3.893 5.787 -3.227 -1.300 3.624 5.024
46.000 -16.621 -1.760 -0.518 16.722 -4.375 -1.075 3.474 5.689 -3.633 -1.143 3.226 4.991
48.000 -21.535 0.772 0.632 21.558 -4.411 -0.608 5.515 7.088 -3.372 -0.744 5.190 6.234
50.000 -41.704 -14.755 6.467 44.707 -8.393 -3.295 18.145 20.262 -5.470 -3.858 18.124 19.321
52.000 -46.097 -12.754 8.809 48.633 -8.850 -2.015 24.198 25.844 -5.684 -2.996 24.033 24.877
54.000 -59.506 -18.177 14.142 63.807 -11.972 -2.812 40.775 42.589 -8.224 -4.949 40.493 41.615
56.000 -60.433 -15.422 13.472 63.808 -11.763 -2.643 48.226 49.710 -9.706 -5.876 47.398 48.737
58.000 -73.471 -17.978 -2.410 75.677 -11.839 -4.818 45.094 46.871 -12.593 -8.610 43.319 45.927
60.000 -93.922 -15.685 14.909 96.382 -10.687 1.243 64.829 65.716 -16.338 -5.515 62.414 64.752
62.000 -39.398 -7.543 -3.263 40.247 -8.458 0.385 50.073 50.783 -16.781 -5.749 46.585 49.848
64.000 -13.416 -3.242 -10.799 17.525 -4.985 0.413 34.219 34.583 -13.561 -4.374 30.511 33.674
66.000 2.837 -2.587 -20.041 20.406 -4.396 -0.971 17.138 17.719 -9.978 -3.581 13.198 16.929
68.000 12.171 -3.027 -29.353 31.921 -6.574 -2.288 10.559 12.647 -10.367 -3.898 5.106 12.195
70.000 12.817 -4.431 -27.755 30.891 -6.991 -2.721 11.812 13.993 -11.904 -4.656 4.693 13.617
72.000 8.827 -2.877 -26.335 27.924 -5.142 -2.316 12.679 13.876 -11.519 -4.665 5.172 13.461
74.000 3.362 -1.720 -32.445 32.664 -5.688 -2.458 13.892 15.211 -13.307 -5.198 4.223 14.897
76.000 -2.984 1.218 -32.702 32.861 -6.355 -2.850 21.202 22.317 -19.656 -7.488 6.458 22.003
78.000 -4.104 3.348 -30.967 31.417 -5.758 -2.791 26.452 27.215 -24.295 -9.144 7.173 26.932
80.000 -0.706 4.868 -21.526 22.081 -3.903 -2.154 32.157 32.464 -29.256 -10.704 8.134 32.197



DATE: 2 SEPT 1988 PAGE 27

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 22.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

POINT REL. VELOCITY ( IN./SEC.)

POINT ( 0.00, 0.00, 0.00) ON POINT ( 0.00, 0.00, 0.00) ON POINT ( 0.00, 0.00, 0.00) ON

SEGMENT NO. 3 - UT SEGMENT NO. 5 - H SEGMENT NO. 5 - H

TIME IN VEH REFERENCE IN VEH REFERENCE IN UT REFERENCE

(MSEC) X Y Z RES X Y Z RES X Y Z RES

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.000 0.357 0.000 -0.064 0.362 0.349 0.000 -0.062 0.355 -0.008 0.000 0.000 0.008

4.000 1.482 0.000 -0.168 1.491 1.463 0.000 -0.163 1.472 -0.020 0.000 0.000 0.020

6.000 3.368 -0.002 -0.329 3.384 3.332 0.000 -0.320 3.347 -0.037 0.002 0.000 0.037

8.000 6.010 -0.010 -0.534 6.034 5.944 -0.002 -0.519 5.967 -0.067 0.008 0.000 0.068

10.000 9.392 -0.024 -0.792 9.425 9.275 -0.005 -0.764 9.307 -0.120 0.019 0.000 0.121

12.000 13.502 -0.048 -1.096 13.546 13.296 -0.010 -1.048 13.338 -0.211 0.038 0.000 0.214

14.000 18.360 -0.073 -1.462 18.418 18.037 -0.016 -1.386 18.090 -0.332 0.057 0.000 0.336

16.000 23.966 -0.096 -1.885 24.040 23.526 -0.022 -1.782 23.593 -0.452 0.074 -0.001 0.458

18.000 30.318 -0.118 -2.369 30.411 29.761 -0.028 -2.239 29.845 -0.572 0.090 -0.001 0.579

20.000 37.426 -0.138 -2.913 37.539 36.747 -0.034 -2.754 36.851 -0.697 0.104 -0.001 0.704

22.000 45.254 -0.173 -3.495 45.389 44.477 -0.043 -3.312 44.601 -0.798 0.130 -0.001 0.808

24.000 53.624 -0.222 -4.417 53.806 52.814 -0.157 -4.225 52.983 -0.832 0.065 -0.001 0.835

26.000 62.779 -0.294 -5.297 63.002 61.919 -0.307 -5.089 62.128 -0.885 -0.012 0.003 0.885

28.000 72.709 -0.176 -6.137 72.968 71.793 -0.419 -5.907 72.037 -0.945 -0.242 0.010 0.975

30.000 83.403 0.352 -6.915 83.690 82.451 -0.398 -6.666 82.721 -0.986 -0.749 0.019 1.238

32.000 94.080 0.535 -7.240 94.360 93.727 -0.423 -7.110 93.997 -0.376 -0.957 0.041 1.029

34.000 104.889 0.071 -7.234 105.138 105.604 -0.633 -7.306 105.859 0.710 -0.706 0.097 1.006

36.000 116.510 -0.408 -7.277 116.737 118.233 -0.984 -7.495 118.474 1.722 -0.585 0.197 1.830

38.000 127.722 -1.024 -7.102 127.923 131.306 -1.474 -7.573 131.533 3.590 -0.474 0.404 3.643

40.000 139.233 -1.201 -6.715 139.400 145.087 -1.867 -7.440 145.290 5.849 -0.719 0.720 5.937

42.000 149.450 -0.660 -6.479 149.592 158.571 -2.237 -7.528 158.765 9.079 -1.685 1.225 9.315

44.000 155.812 -0.836 -4.740 155.887 170.774 -2.712 -6.337 170.913 14.855 -2.106 2.198 15.163

46.000 157.720 -3.088 -1.115 157.754 181.675 -3.707 -3.283 181.743 23.690 -1.112 4.061 24.061

48.000 156.096 -4.584 3.913 156.213 191.901 -4.378 0.957 191.953 35.308 -0.762 6.593 35.927

50.000 141.126 -13.942 16.832 142.808 199.739 -6.638 13.452 200.301 57.525 5.185 12.814 59.163

52.000 122.195 -24.412 32.266 128.719 206.670 -9.011 29.910 209.017 82.311 11.324 21.803 85.900

54.000 94.373 -38.752 54.224 115.535 211.079 -2.280 56.971 218.976 112.157 18.960 37.279 119.701

56.000 63.940 -52.830 78.311 114.069 213.707 -16.371 91.124 232.899 141.171 23.677 58.599 154.673

58.000 27.937 -68.681 99.258 123.894 214.085 -21.715 126.806 249.76V" 171.680 26.531 86.244 193.948

60.000 -48.785 -89.387 132.584 167.178 209.556 -25.937 169.668 270.875 238.362 28.911 120.368 268.591

62.000 -77.547 -101.219 145.352 193.355 203.606 -30.570 209.855 293.988 252.303 25.298 154.604 296.984

64.000 -88.016 -107.303 145.939 201.393 199.040 -34.244 238.403 312.451 249.362 19.440 183.655 310.304

66.000 -87.056 -109.586 135.436 194.758 196.297 -37.048 254.173 323.279 237.429 13.587 207.586 315.673

68.000 -81.208 -110.824 115.623 179.570 193.532 -39.896 261.153 327.486 220.628 9.256 230.063 318.891

70.000 -73.848 -112.242 90.482 161.984 189.212 -43.176 264.497 328.061 200.518 6.746 252.981 322.881

72.000 -68.106 -113.520 68.202 148.919 183.289 -46.872 268.296 328.290 181.488 4.619 273.349 328.145

74.000 -67.903 -114.780 45.146 140.795 177.090 -50.470 271.958 328.435 167.908 1.761 295.644 340.002

76.000 -74.122 -116.052 20.340 39.197 166.505 -55.141 276.103 327.105 156.313 -2.407 320.292 356.408

78.000 -83.506 -116.413 -2.649 143,291 150.797 .61.731 281.259 325.049 143.815 -8.988 343.115 372.145

80.000 -90.414 -115.111 -20.631 147.620 130.393 -69.834 287.803 323.589 126.450 -16.916 360.086 382.017



DATE: 2 SEPT 1988 PAGE 28
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 23.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

POINT REL. LINEAR DISPLACEMENT (IN.)

POINT ( 0.00, 0.00, 0.00) ON POINT ( 0.00, 0.00, 0.00) ON POINT 0.00, 0.00, 0.00) ON
SEGMENT NO. 3 - UT SEGMENT NO. 5 - H SEGMENT NO. 5 - H

TIME IN VEH REFERENCE IN VEH REFERENCE IN UT REFERENCE
(MSEC) X Y Z RES X Y Z RES X Y Z RES

0.000 11.314 0.000 -26.938 29.217 7.775 0.000 -41.833 42.550 -0.022 0.000 -15.310 15.310
2.000 11.314 0.000 -26.938 29.218 7.775 0.000 -41.833 42.550 -0.022 0.000 -15.310 15.310
4.000 11.316 0.000 -26.938 29.218 7.777 0.000 -41.834 42.550 -0.022 0.000 -15.310 15.310
6.000 11.320 0.000 -26.939 29.221 7.782 0.000 -41.834 42.552 -0.023 0.000 -15.310 15.310
8.000 11.330 0.000 -26.940 29.225 7.791 0.000 -41.835 42.554 -0.023 0.000 -15.310 15.310
10.000 11.345 0.000 -26.941 29.232 7.806 0.000 -41.836 42.558 -0.022 0.000 -15.310 15.310
12.000 11.368 0.000 -26.943 29.243 7.828 0.000 -41.838 42.564 -0.022 0.000 -15.310 15.310
14.000 11.400 0.000 -26.945 29.257 7.860 0.000 -41.840 42.572 -0.021 0.000 -15.310 15.310
16.000 11.442 0.000 -26.949 29.277 7.901 0.000 -41.844 42.583 -0.020 0.001 -15.310 15.310
18.000 11.496 -0.001 -26.953 29.302 7.954 0.000 -41.848 42.597 -0.017 0.001 -15.310 15.310
20.000 11.564 -0.001 -26.958 29.334 8.021 0.000 -41.853 42.614 -0.015 0.001 -15.310 15.310
22,000 11.646 -0.001 -26.965 29.372 8.102 0.000 -41.859 42.636 -0.011 0.002 -15.310 15.310
24.000 11.745 -0.002 -26.972 29.419 8.199 0.000 -41.866 42.661 -0.005 0.004 -15.310 15.310
26.000 11.861 -0.002 -26.982 29.474 8.314 -0.001 -41.876 42.693 0.003 0.008 -15.310 15.310
28.000 11.996 -0.003 -26.994 29.539 8.447 -0.002 -41.887 42.730 0.014 0.016 -15.310 15.310
30.000 12.152 -0.003 -27.007 29.615 8.601 -0.003 -41.899 42.773 0.027 0.024 -15.310 15.310
32.000 12.330 -0.001 -27.021 29.701 8.777 -0.003 -41.913 42.822 0.044 0.032 -15.310 15.310
34.000 12.529 -0.001 -27.036 29.798 8.977 -0.004 -41.928 42.878 0.069 0.042 -15.310 15.310
36.000 12.750 -0.001 -27.050 29.905 9.200 -0.006 -41.943 42.940 0.102 0.058 -15.309 15.309
38.000 12.995 -0.003 -27.065 30.023 9.450 -0.008 -41.958 43.009 0.147 0.081 -15.308 15.309
40.000 13.262 -0.005 -27.079 30.152 9.726 -0.012 -41.973 43.085 0.206 0.112 -15.306 15.308
42.000 13.551 -0.007 -27.092 30.292 10.030 -0.016 -41.988 43.169 0.279 0.149 -15.303 15.306
44.000 13.857 -0.007 -27.104 30.441 10.360 -0.021 -42.002 43.261 0.371 0.191 -15.298 15.303
46.000 14.171 -0.011 -27.110 30.590 10.712 -0.027 -42.012 43.356 0.499 0.245 -15.288 15.298
48.000 14.486 -0.019 -27.107 30.733 11.086 -0.035 -42.014 43.452 0.659 0.307 -15.273 15.290
50.000 14.784 -0.037 -27.087 30.859 11.478 -0.046 -42.001 43.541 0.868 0.380 -15.247 15.276
52.000 15.048 -0.075 -27.039 30.944 11.884 -0.062 -41.958 43.609 1.144 0.470 -15.201 15.252
54.000 15.266 -0.138 -26.953 30.976 12.302 -0.083 -41.873 43.643 1.497 0.561 -15.128 15.212
56.000 15.424 -0.230 -26.821 30.940 12.727 -0.111 -41.726 43.624 1.939 0.645 -15.010 15.148
58.000 15.520 -0.349 -26.641 30.834 13.156 -0.149 -41.507 43.543 2.449 0.714 -14.836 15.054
60.000 15.493 -0.507 -26.412 30.624 13.579 -0.197 -41.214 43.394 2.991 0.751 -14.606 14.928
62.000 15.361 -0.699 -26.130 30.319 13.993 -0.253 -40.832 43.164 3.548 0.697 -14.323 14.772
64.000 15.193 -0.909 -25.837 29.987 14.395 -0.318 -40.382 42.872 4.108 0.585 -13.976 14.579
66.000 15.017 -1.126 -25.554 29.661 14.790 -0.390 -39.887 42.543 4.633 0.439 -13.579 14.354
68.000 14.848 -1.347 -25.302 29.368 15.180 -0.466 -39.371 42.199 5.107 0.285 -13.141 14.101
70.000 14.693 -1.569 -25.096 29.123 15.563 -0.549 -38.845 41.851 5.528 0.131 -12.660 13.815
72.000 14.552 -1.795 -24.938 28.929 15.936 -0.639 -38.313 41.500 5.887 -0.018 -12.144 13.496
74.000 14.417 -2.024 -24.824 28.778 16.297 -0.737 -37.772 41.145 6.179 -0.156 -11.604 13.147
76.000 14.275 -2.255 -24.759 28.668 16.641 -0.842 -37.225 40.784 6.409 -0.281 -11.038 12.767
78.000 14.118 -2.487 -24.742 28.595 16.959 -0.959 -36.667 40.411 6.577 -0.392 -10.451 12.355
80.000 13.944 -2.719 -24.766 28.551 17.242 -1.090 -36.098 40.019 6.684 -0.491 -9.851 11.915



DATE: 2 SEPT 1988 PAGE 29
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 24.01
VEHICLE DECELERATION: SLED ACCELERATION - 2OG PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

SEGMENT ANGULAR ACCELERATION (REV/SEC.**2)

SEGMENT NO. 3 - UT SEGMENT NO. 5 - H SEGMENT NO. 5 - HTIME IN UT REFERENCE IN H REFERENCE IN VEH REFERENCE

(MSEC) X Y Z RES X Y Z RES X Y Z RES

0.000 0.000 -0.137 0.000 0.137 0.000 -0.185 0.000 0.185 0.000 -0.185 0.000 0.185
2.000 0.001 -0.042 0.002 0.043 -0.001 -0.052 0.000 0.052 -0.001 -0.052 0.000 0.052
4.000 0.006 0.040 0.015 0.043 -0.006 -0.067 0.000 0.067 -0.006 -0.067 0.002 0.067
6.000 -0.004 0.247 0.049 0.252 0.021 -0.177 -0.001 0.178 0.020 -0.177 -0.005 0.178
8.000 -0.039 0.665 0.129 0.678 0.107 -0.365 -0.002 0.380 0.104 -0.365 -0.027 0.380
10.000 -0.080 1.188 0.277 1.223 0.221 -0.482 0.002 0.530 0.215 -0.482 -0.050 0.530
12.000 -0.118 1.611 0.416 1.669 0.332 -0.264 0.016 0.424 0.326 -0.264 -0.062 0.424
14.000 -0.083 1.943 0.457 1.997 0.283 -0.730 0.029 0.784 0.282 -0.730 -0.038 0.784
16.000 -0.087 2.460 0.635 2.542 0.302 -1.430 0.043 1.462 0.303 -1.430 -0.029 1.462
18.000 0.008 2.589 0.664 2.673 0.141 -1.610 0.060 1.617 0.151 -1.610 0.026 1.617
20.000 0.037 2.973 0.948 3.120 0.102 -2.115 0.080 2.119 0.118 -2.115 0.054 2.119
22.000 -0.010 3.607 1.429 3.879 0.244 -3.094 0.108 3.106 0.262 -3.094 0.048 3.106
24.000 -8.600 7.157 4.790 12.171 7.768 -7.307 0.183 10.666 7.598 -7.307 -1.626 10.666
26.000 -9.914 7.450 4.950 13.353 10.014 -8.144 0.309 12.911 9.812 -8.143 -2.022 12.911
28.000 -1.602 6.837 5.335 8.819 0.731 -7.928 0.450 7.974 0.814 -7.928 0.260 7.974
30.000 -2.418 7.045 5.092 9.022 -1.971 -8.546 0.594 8.791 -1.785 -8.548 1.017 8.791
32.000 -5.518 18.566 11.214 22.381 8.491 -29.792 0.788 30.988 8.434 -29.793 -1.243 30.988
34.000 -5.789 14.342 10.997 18.977 8.985 -28.116 1.107 29.537 8.988 -28.117 -1.045 29.537
36.000 -10.236 20.115 12.679 25.887 15.101 -38.011 1.455 40.927 15.018 -38.013 -2.127 40.927
38.000 -27.100 26.891 17.134 41.846 30.178 -51.830 1.903 60.006 29.806 -51.828 -5.111 60.006
40.000 -22.699 24.663 16.092 37.182 22.068 -57.722 2.414 61.843 21.998 -57.727 -2.878 61.843
42.000 -30.498 28.252 24.219 48.113 21.827 -71.925 2.986 75.223 21.854 -71.937 -2.442 75.223
44.000 -32.187 56.105 49.690 81.565 50.733 -136.186 3.903 145.381 50.213 -136.179 -8.335 145.381
46.000 -28.042 37.572 48.859 67.714 44.955 -148.639 5.635 155.391 44.854 -148.665 -5.761 155.391
48.000 -20.702 -4.036 40.577 45.731 24.155 -149.938 7.474 152.055 24.678 -150.038 -0.423 152.055
50.000 -48.385 37.032 81.432 101.704 139.703 -302.279 11.206 333.190 138.788 -302.255 -19.874 333.190
52.000 20.899 8.412 77.489 80.698 86.870 -320.679 15.481 332.598 87.017 -320.899 -8.573 332.598
54.000 21.075 54.615 169.909 179.711 120.265 -438.481 21.646 455.190 120.241 -438.852 -12.223 455.190
56.000 15.799 22.276 164.884 167.130 113.182 -428.843 29.299 444.494 113.279 -429.795 -4.359 444.494
58.000 -70.850 -73.615 -213.885 237.035 205.076 -427.001 36.749 475.117 204.444 -428.864 3.808 475.117
60.000 213.357 -282.895 320.674 477.894 -54.947 -386.329 39.469 392.209 -56.394 -388.083 -6.237 392.209
62.000 88.426 -23.362 27.240 95.430 -20.082 -300.005 42.593 303.679 -23.448 -302.770 1.119 303.679
64.000 44.445 -34.608 -63.285 84.723 -20.168 -163.484 40.696 169.676 -26.390 -167.272 10.665 169.676
66.000 -14.123 -63.981 -141.182 155.645 35.355 -125.898 37.342 135.996 24.564 -131.014 26.957 135.996
68.000 -37.438 -24.558 -71.335 84.222 82.975 -179.967 36.180 201.450 67.795 -186.059 36.984 201.450
70.000 -38.031 -65.178 -38.947 84.920 90.968 -166.521 37.777 193.473 68.935 -174.339 47.809 193.473
72.000 -58,153 -115.779 -40.978 135.889 65.468 -76.947 39.363 108.427 34.892 -86.935 54.600 108.427
74.000 -73.956 -128.701 -33.634 152.200 71.790 -104.065 35.913 131.427 39.042 -114.114 52.218 131.427
76.000 -108.913 -153.734 -12.238 188.802 85.877 -134.273 35.927 163.386 46.823 -145.589 57.501 163.386
78.000 -133.289 -152.796 3.154 202.787 80.966 -120.334 37.667 149.849 34.375 -133.462 58.829 149.849
80.000 -132.606 -117.860 3.936 177.457 51.234 -55.968 40.143 85.842 -0.345 -70.727 48.645 85.842



DATE: 2 SEPT 1988 PAGE 30
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST S1MULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 25.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

SEGMENT REL. ANGULAR VELOCITY (REV/SEC.)

SEGMENT NO. 3 - UT SEGMENT NO. 5 - H SEGMENT NO. 5 - H
TIME IN VEH REFERENCE IN VEM REFERENCE IN H REFERENCE

(MSEC) X Y Z RES X Y Z RES X Y Z RES

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.000 0.000 0.000 0.000 -0.001 0.000 0.001 0.000 -0.001 0.000 0.001
8.000 0.000 0.001 0.000 0.001 0.000 -0.001 0.000 0.001 0.000 -0.001 0.000 0.001
10.000 0.000 0.003 0.001 0.003 0.001 -0.002 0.000 0.002 0.001 -0.002 0.000 0.002
12.000 0.000 0.006 0.002 0.006 0.001 -0.003 0.000 0.003 0.001 -0.003 0.000 0.003
14.000 0.000 0.009 0.003 0.010 0.002 -0.004 0.000 0.004 0.002 -0.004 0.000 0.004
16.000 0.000 0.014 0.004 0.014 0.002 -0.006 0.000 0.006 0.002 -0.006 0.000 0.006
18.000 0.000 0.019 0.005 0.019 0.003 -0.009 0.000 0.009 0.003 -0.009 0.000 0.009
20.000 0.000 0.024 0.006 0.025 0.004 -0.013 0.000 0.013 004 -0.013 0.000 0.013
22.000 0.001 0.031 0.009 0.032 0.005 -0.018 -0.001 0.019 .105 -0.018 0.001 0.019
24.000 -0.012 0.044 0.021 0.050 0.016 -0.031 -0.003 0.035 0.017 -0.031 0.001 0.035
26.000 -0.026 0.058 0.033 0.072 0.033 -0.046 -0.007 0.057 0.034 -0.046 0.001 0.057
28.000 -0.036 0.072 0.046 0.093 0.046 -0.062 -0.009 0.077 0.047 -0.062 0.002 0.077
30.000 -0.036 0.085 0.055 0.108 0.044 -0.078 -0.007 0.089 0.044 -0.078 0.003 0.089
32.000 -0.037 0.112 0.075 0.139 0.045 -0.114 -0.006 0.123 0.045 -0.114 0.004 0.123
34.000 -0.049 0.146 0.102 0.185 0.067 -0.174 -0.010 0.187 0.067 -0.174 0.006 0.187
36.000 -0.076 0.180 0.132 0.236 0.105 -0.236 -0.016 0.258 0.106 -0.236 0.009 0.258
38.000 -0.114 0.231 0.174 0.311 0.158 -0.331 -0.025 0.367 0.159 -0.331 0.012 0.367
40.000 -0.139 0.277 0.212 0.376 0.200 -0.436 -0.031 0.481 0.202 -0.436 0.017 0.481
42.000 -0.172 0.326 0.260 0.452 0.239 -0.565 -0.035 0.614 0.240 -0.,65 0.022 0.614
44.000 -0.196 0.409 0.348 0.571 0.285 -0.766 -0.041 0.818 0.287 -0.766 0.029 0.818
46.000 -0.235 0.504 0.469 0.728 0.385 -1.056 -0.056 1.125 0.388 -1.056 0.038 1.125
48.000 -0.229 0.530 0.567 0.809 0.447 -1.355 -0.060 1.428 0.449 -1.355 0.051 1.428
50.000 -0.241 0.669 0.811 1.079 0.652 -1.933 -0.092 2.042 0.655 -1.933 0.069 2.042
52.000 -0.192 0.728 0.993 1.246 0.850 -2.558 -0.116 2.698 0.854 -2.558 0.096 2.698
54.000 -0.059 0.902 1.343 1.618 1.071 -3.411 -0.144 3.578 1.075 -3.411 0.132 3.578
56.000 0.073 1.021 1.706 1.989 1.296 -4.299 -0.161 4.493 1.300 -4.297 0.183 4.493
58.000 0.050 0.985 1.756 2.014 1.581 -5.149 -0.162 5.389 1.586 -5.144 0.249 5.389
60.000 0.638 0.350 2.155 2.274 1.585 -6.117 -0.179 6.321 1.591 -6.109 0.325 6.321
62.000 0.889 0.383 2.284 2.480 1.553 -6.864 -0.186 7.040 1.563 -6.852 0.408 7.040
64.000 0.999 0.342 2.217 2.456 1.491 -7.290 -0.171 7.443 1.512 -7.271 0.492 7.443
66.000 0.984 0.240 2.039 2.276 1.477 -7.552 -0.134 7.696 1.514 -7.524 0.570 7.696
68.000 0.901 0.147 1.885 2.095 1.563 -7.860 -0.072 8.014 1.626 -7.821 0.642 8.014
70.000 0.823 0.060 1.817 1.996 1.708 -8.236 0.012 8.412 1.807 -8.184 0.716 8.412
72.000 0.766 -0.148 1.772 1.936 1.824 -8.529 0.116 8.722 1.975 -8.458 0.794 8.722
74.000 0.692 -0.414 1.729 1.908 1.879 -8.677 0.222 8.881 2.095 -8.586 0.868 8.881
76.000 0.606 -0.733 1.717 1.963 1.971 -8.960 0.328 9.180 2.256 -8.849 0.939 9.180
78.000 0.491 -1.104 1.763 2.138 2.058 -9.256 0.445 9.492 2.428 -9.120 1.013 9.492
80.000 0.353 -1.429 1.829 2.347 2.089 -9.448 0.553 9.692 2.557 -9.285 1.090 9.692



DATE: 2 SEPT 1988 PAGE 31

RUN DESCRIPT;ON: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 26.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

SEGMENT REL. ANGULAR DISPLACEMENT (DEG)

SEGMENT NO. 3 - UT SEGMENT NO. 5 - H SEGMENT NO. 5 H
TIME IN VEH REFERENCE IN VEH REFERENCE IN UT REFERENCE
(MSEC) YAW PITCH ROLL RES YAW PITCH ROLL RES YAW PITCH ROLL RES

0.000 0.000 13.280 0.000 13.280 0.000 13.460 0.000 13.460 0.000 0.180 0.000 0.180
2.000 0.000 13.280 0.000 13.280 0.000 13.460 0.000 13.460 0.000 0.180 0.000 0.180
4.000 0.000 13.280 0.000 13.280 0.000 13.460 0.000 13.460 0.000 0.180 0.000 0.180
6.000 0.000 13.280 0.000 13.280 0.000 13.459 0.000 13.459 0.000 0.180 0.000 0.180
8.000 0.000 13.280 0.000 13.280 0.000 13.459 0.000 13.459 0.000 0.179 0.000 0.179
10.000 0.001 13.281 0.000 13.281 0.000 13.458 0.000 13.458 -0.001 0.176 O.OPO 0.176
12.000 0.001 13.284 0.000 13.284 0.000 13.456 0.001 13.456 -0.001 0.171 0.001 0.172
14.000 0.003 13.290 0.000 13.290 0.000 13.454 0.002 13.454 -0.003 0.164 0.003 0.164

16.000 0.005 13.298 0.000 13.298 0.000 13.450 0.003 13.450 -0.005 0.152 0.005 0.152
18.000 0.008 13.310 0.000 13.310 0.000 13.445 0.005 13.445 -0.008 0.135 0.007 0.136
20.000 0.012 13.325 0.000 13.325 0.000 13.437 0.008 13.437 -0.011 0.112 0.010 0.113
22.000 0.018 13.345 0.001 13.345 0.001 13.426 0.011 13.426 -0.016 0.081 0.014 0.084
24.000 0.027 13.372 -0.003 13.372 0.001 13.409 0.018 13.409 -0.025 0.037 0.027 0.052
26.000 0.043 13.409 -0.017 13.409 0.002 13.381 0.036 13.382 -0.040 -0.027 0.063 0.079
28.000 0.067 13.456 -0.042 13.456 0.003 13.343 0.067 13.343 -0.062 -0.113 0.124 0.179
30.000 0.097 13.513 -0.069 13.513 0.005 13.293 0.101 13.293 -0.089 -0.220 0.191 0.305
32.000 0.136 13.582 -0.095 13.583 0.008 13.227 0.132 13.228 -0.126 -0.354 0.257 0.455
34.000 0.193 13.675 -0.127 13.677 0.011 13.123 0.173 13.124 -0.178 -0.552 0.343 0.673
36.000 0.265 13.791 -0.175 13.795 0.017 12.978 0.237 12.980 -0.2t5 -0.813 0.471 0.970
38.000 0.359 13.939 -0.243 13.946 0.023 12.775 0.333 12.779 -0.332 -1.162 0.657 1.374
40.000 0.476 14.123 -0.336 14.136 0.032 12.500 0.466 12.508 -0.443 -1.620 0.910 1.907
42.000 0.617 14.341 -0.449 14.354 0.042 12.140 0.628 12.156 -0.579 -2.196 1.220 2.572
44.000 0.797 14.601 -0.582 14.638 0.055 11.672 0.813 11.700 -0.757 -2.920 1.583 3.398
46.000 I.C52 14.935 -0.739 14.997 0.068 11.017 1.061 11.067 -1.018 -3.903 2.055 4.511
48.000 1.383 15.315 -0.905 15.414 0.082 10.149 1.367 10.240 -1.367 -5.141 2.620 5.902
50.000 1.837 15.754 -1.063 15.912 0.093 8.975 1.755 9.144 -1.860 -6.738 3.301 7.683
52.000 2.445 16.263 -1.213 16.515 0.095 7.361 2.304 7.712 -2.548 -8.837 4.197 10.024
54.000 3.262 16.853 -1.279 17.247 0.077 5.221 2.994 6.017 -3.499 -11.531 5.240 12.994
56.000 4.376 17.548 -1.225 18.167 0.024 2.443 3.846 4.556 -4.830 -14.954 6.468 16.740
58.000 5.730 18.282 -1.076 19.232 -0.080 -0.956 4.867 4.960 -6.520 -19.021 7.925 21.188
60.000 7.198 18.725 -0.796 20.112 -0.263 -5.032 6.043 7.858 -8.457 -23.473 9.510 26.030
62.000 9.010 18.894 -0.167 20.927 -0.545 -9.713 7.216 12.079 -10.799 -28.287 10.903 31.183
64.000 10.887 19.035 0.596 21.863 -0.927 -14.811 8.405 16.984 -13.329 -33.526 12.297 36.700
66.000 12.684 19.097 1.389 22.806 -1.407 -20.134 9.632 22.235 -15.925 -38.944 13.770 42.339
68.000 14.326 19.070 2.120 23.692 -2.012 -25.641 10.994 27.755 -18.620 -44.470 15.523 48.056
70.000 15.868 18.985 2.772 24.554 -2.808 -31.383 12.610 33.588 -21,668 -50.163 17.827 53.960
72.000 17.346 18.800 3.344 25.369 -3.876 -37.343 14.579 39.712 -25.358 -55.941 20.942 60.003
74.000 18.753 18.447 3.806 26.080 -5.305 -43.404 16.970 46.004 -30.054 -61.584 25.198 66.009
76.000 20.091 17.906 4.127 26.679 -7.292 -49.559 19.979 52.473 -36.534 -66.989 31.360 71.966
78.000 21.384 17.148 4.271 27.175 -10.213 -55.825 23.994 59.178 -46.425 -71.980 41.030 77.911
80.000 22.660 16.188 4.207 27.614 -14.704 -62.089 29.648 66.073 -62.537 -76.081 56.973 83.815



DATE: 2 SEPT 1988 PAGE 32

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 27.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

JOINT PARAMETERS

JOINT NO. 3- NP JOINT NO. 4- HP
TIME STATE JOINT AN;LES (DEG) TOTAL TOROUE ( IN. LB.) STATE JOINT ANGLES (DEG) TOTAL TORQUE ( IN. LB.)
(MSEC) IPIN FLEXURE AZIMUTH TORSION SPRING VISCOUS RES. IPIN FLEXURE AZIMUTH TORSION SPRING VISCOUS RES.

0.000 0. 10.180 0.000 0.000 0.000 0.000 0.000 0. 10.000 0.000 0.000 0.000 0.000 0.000

2.000 0. 10.181 0.000 0.000 0.000 0.118 0.118 0. 9.999 0.000 0.000 0.000 0.118 0.118
4.000 0. 10.184 0.000 0.000 0.000 0.190 0.190 0. 9.996 0.000 0.000 0.000 0.194 0.194

6.000 0. 10.189 0.000 0.000 0.000 0.241 0.241 0. 9.991 0.000 0.000 0.000 0.263 0.263

8.000 0. 10.194 -0.001 0.000 0.000 0.224 0.224 0. 9.985 0.001 0.000 0.000 0.303 0.303

10.000 0. 10.197 -0.005 0.000 0.000 0.115 0.115 0. 9.979 0.002 0.000 0.000 0.284 0.284

12.000 0. 10.197 -0.013 -0.001 0.000 0.166 0.166 0. 9.974 0.005 0.000 0.000 0.187 0.187

14.000 0. 10.192 -0.026 -0.002 0.000 0.401 0.401 0. 9.971 0.009 -0.001 0.000 0.112 0.112

16.000 0. 10.182 -0.042 -0.003 0.000 0.680 0.680 0. 9.970 0.012 -0.002 0.000 0.069 0.069
18.000 0. 10.166 -0.061 -0.004 0.000 0.977 0.977 0. 9.969 0.013 -0.003 0.000 0.072 0.072

20.000 0. 10.144 -0.081 -0.006 0.000 1.281 1.281 0. 9.968 0.012 -0.004 0.000 0.104 0.104

22.000 0. 10.115 -0.104 -0.009 0.000 1.728 1.728 0. 9.967 0.009 -0.006 0.000 0.122 0.122

24.000 0. 10.068 -0.222 -0.013 0.000 3.586 3.586 0. 9.970 0.046 -0.009 0.000 0.771 0.771

26.000 0. 9.997 -0.530 -0.019 0.000 5.256 5.256 0. 9.977 0.134 -0.016 0.000 0.981 0.98,
28.000 0. 9.907 -0.984 -0.026 0.000 6.009 6.009 0. 9.981 0.211 -0.024 0.000 0.458 0.458

30.000 0. 9.805 -1.332 -0.039 0.000 6.012 6.012 0. 9.978 0.136 -0.034 0.000 1.331 1.331
32.000 0. 9.671 -1.592 -0.058 0.000 9.657 9.657 0. 9.978 -0.039 -0.045 0.000 1.704 1.704
34.000 0. 9.440 -2.129 -0.084 0.000 14.463 14.463 0. 10.014 -0.105 -0.062 0.000 2.267 2.267
36.000 0. 9.152 -3.083 -0.113 0.000 18.782 18.782 0. 10.046 -0.075 -0.088 0.000 2.371 2.371
38.000 0. 8.767 -4.576 -0.147 0.000 26.352 26.352 0. 10.095 -0.005 -0.122 0.000 3.606 3.606
40.000 0. 8.280 -6.692 -0.188 0.000 31.362 31.362 0. 10.149 0.007 -0.163 0.000 3.348 3.348

42.000 0. 7.699 -9.366 -0.240 0.000 37.757 37.757 0. 10.197 -0.171 -0.212 0.000 4.202 4.202
44.000 0. 6.972 -12.870 -0.317 0.000 52.652 52.652 0. 10.265 -0.573 -0.269 0.000 7.887 7.887

46.000 0. 5.966 -19.595 -0.430 0.000 71.325 71.325 0. 10.445 -0.726 -0.352 0.000 11.132 11.132
48.000 0. 4.869 -30.859 -0.581 0.000 80.360 80.360 0. 10.627 -1.060 -0.464 0.000 10.999 10.999

50.000 0. 3.822 -54.577 -0.804 0.000 125.388 125.388 0. 10.957 -1.213 -0.617 0.000 25.143 25.143
52.000 0. 4.001 -95.947 -1.080 0.000 150.487 150.487 0. 11.421 -0.891 -0.839 0.000 25.934 25.934
54.000 0. 6.124 -127.683 -1.502 0.000 193.882 193.882 0. 11.949 -0.784 -1.122 0.000 32.618 32.618

56.000 0. 9.668 -143.883 -2.084 0.000 220.529 220.529 0. 12.423 -0.721 -1.497 0.000 27.056 27.056
58.000 0. 13.878 -152.083 -2.748 0.000 235.094 235.094 0. 12.563 -0.690 -1.964 0.000 26.095 26.095
60.000 0. 18.379 -157.625 -3.482 0.000 234.042 234.042 0. 12.544 -1.090 -2.446 0.000 28.518 28.518
62.000 0. 22.709 -162.883 -4.505 0.000 238.449 238.449 0. 12.127 -2.354 -2.954 0.000 43.769 43.769

64.000 0. 26.899 -167.023 -5.484 18.036 216.552 233.247 0. 11.096 -3.358 -3.457 0.000 73.428 73.428
66.000 0. 30.558 -170.082 -6.297 154.456 176.484 324.673 0. 9.293 -4.188 -3.894 0.000 115.796 115.796

68.000 0. 33.331 -172.228 -6.882 347.062 123.565 462.542 0. 6.439 -6.114 -4.250 0.000 175.281 175.281
70.000 0. 35.027 -173.783 -7.296 502.714 67.615 559.233 0. 2.361 -19.607 -4.534 0.000 244.357 244.357

72.000 0. 35.552 -174.978 -7.592 493.636 30.690 494.729 0. 3.448 -162.475 -4.760 0.000 303.225 303.225

74.000 0. 35.540 -1' .910 -7.807 466.062 24.286 466.652 0. 9.415 -172.198 -4.909 0.000 300.392 300.392
,u.000 0. 35.544 -1 .681 -7.960 539.761 20.915 540.627 0. 15.394 -174.585 -4.988 0.000 299.780 299.780
78.000 0. 35.568 -177.364 -8.079 558.450 19.211 561.920 0. 21.358 -175.662 -5.027 0.000 295.975 295.975

80.000 0. 35.764 -178.027 -8.198 579.271 26.658 596.493 0. 27.109 -176.275 -5.046 22.243 278.693 300.921



DATE: 2 SEPT 1988 PAGE 33
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 28.01
IEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

HP JOINT FORCES &TORQUES ON H IN H REFERENCE

TIME JOINT FORCE (LB. 10**2) JOINT TORQUE ( IN.- L.B. 10**2)
(MSEC) X y z X y Z

0.000 0.000 0.000 -0.126 O.000E400 O.000E+00 O.OdOE+00
2.000 0.000 0.000 -0.129 -0.119E-06 0.118E-02 0.232E-07
4.000 0.001 0.000 -0.136 -0.939E-07 0.194E-02 0.765E-06
6.000 0.002 0.000 -0.142 0.273E-04 0.263E-02 0.587E-05
8.000 0.002 0.000 -0.148 0.116E-03 0.303E-02 0.258E-04
10.000 0.001 -0.001 -0.158 0.238E-03 0.283E-02 0.725E-04
12.000 -0.001 -0.001 -0.171 0.385E-03 0.183E-02 0.160E-03
14.000 -0.003 -0.001 -0.181 0.383E-03 0.101E-02 0.284E-03
16.000 -0.005 0.001 -0.190 0.297E-03 O.458E-03 0.427E-,;
18.000 -0.005 0.000 -0.202 0.148E-03 0.370E-03 0.601E-03
20.000 -0.007 0.000 -0.210 0.503E-05 0.665E-03 0.800E-03
22.000 -0.010 -0.001 -0.218 0.670E-04 0.574E-03 0.107E-02
24.000 -0.024 -0.021 -0.273 0.675E-02 -0.325E-02 0.181E-02
26.000 -0.027 -0.028 -0.270 0.883E-02 -0.301E-02 0.305E-02
28,000 -0.026 -0.002 -0.254 0.106E-02 -0.444E-03 0.444E-02
30.000 -0.029 0.004 -0.263 -0.115E-01 0.330E-02 0.586E-02
32.00 -0.097 -0.027 -0.164 -0.105E-O1 -0.i09E-O1 0.776E-02

* 34.00% -0.090 -0.026 -0.153 -0.180E-02 -0.198E-01 0.108E-01
36.000 -0.123 -0.043 -0.131 0.560E-02 -0.182E-01 0.141E-01
38.000 -0.167 -0.086 -0.217 0.121E-01 -0.287E-01 0.182E-01
40.000 -0.187 -0.065 -0.200 -0.435E-02 -0.242E-01 0.227E-01
42.000 -0.235 -0.067 -0.280 -0.207E-01 -0.239E-01 0.277E-01
44.000 -0.440 -0.151 0.231 -0.200E-01 -0.675E-01 0.356E-01
46.000 -0.476 -0.133 0.180 -0.666E-02 -0.992E-01 0.500E-01
48.000 -0.484 -0.078 0.423 -0.409E-01 -0.785E-01 0.653E-01
50.000 -0.964 -0.400 1.929 0.475E-01 -0.229E+00 0.927E-01
52.000 -1.025 -0.250 2.650 0.333E-01 -0.227E+00 0.122E+00
54.000 -1.406 -0.348 4.626 0.417E-01 -0.281E+00 0.161E+00
56.000 -1.393 -0.331 5.514 0.379E-01 -0.168E+00 0.208E+00
58.000 -1.416 -0.595 5.141 0.910E-01 0.106E-01 0.244E+00
60.000 -1.296 0.123 7.496 -0.979E-01 0.101E+00 0.248E+00
62.000 -1.049 0.016 5.739 -0.807E-01 0.339E+00 0.26.4E+00
64.000 -0.656 0.016 3.853 -0.406E-01 0.692E+00 0.241E+00
66.000 -0.606 -0.153 1.823 -0.400E-01 O.114E+01 0.202E+00
68.000 -0.887 -0.314 1.048 -0.123E+00 0.174E+01 0.171E+00
70.000 -0.958 -0.369 1.210 -0.259E+00 0.242E+01 0.156E.O0
72.000 -0.758 -0.324 1.329 -0.380E+00 0.300E+01 0.143EO00
74.000 -0.842 -0.344 1.491 -0.344E+00 0.298E+01 0.897E-01
76.000 -0.939 -0.393 2.383 -0.340E+00 0.298E+01 O.605E-01
78.000 -0.884 -0.387 3.033 -0.337E+00 0.294E+01 0.453E-01
80.000 -0.676 -0.312 3.738 -0.352E+00 0.299E+01 0.461E-01



DATE: 2 SEPT 1988 PAGE 34
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 29.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE
BODY PROPERTIES - REFERENCE SEGMENT NO. 16 (VEH

INCLUDED SEGMENT NOS: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

CENTER OF GRAVITY LINEAR MOMENTUM ANGULAR MOMENTUM KINETIC ENERGY
TIME (IN.) ( LB.-SEC.) ( IN.- LB.-SEC.) ( LB.- IN.)

CMSEC) X Y z X Y z X Y Z LINEAR ANGULAR TOTAL

0.000 18.183 0.000 -20.231 0.OOOE.0O 0.OOOE0 O0.OOOE.00 O.OOOE+O0 O.OOOE+00 0.OOOE.00 0.OOOE+00 0.OOOE400 O.000E+00
2.000 18.183 0.000 -20.231 -0.252E-01 0.287E-06 0.723E-04 -0.699E-04 0.197E-01 0.304E-03 0.382E-01 0.495E-02 0.431E-01
4.000 18.185 0.000 -20.231 -0.121E+00 -0.220E-04 -0.665E-02 -0.641E-03 0.993E+00 0.158E-02 0.505E+00 0.344E-01 0.539E+00
6.000 18.189 0.000 -20.231 -0.299E+00 -0.442E-03 -0.326E-01 *0.121E-01 0.341E+01 0.154E-02 0.242E+01 0.137E+00 0.256E+01
8.000 18.197 0.000 -20.231 -0.543E+00 -0.201E-02 -0.842E-01 -0.554E-01 0.730E+01 -0.472E-02 0.754E+01 0.391E400 0.793E+01
10.000 18.210 0.000 -20.232 -0.841E+00 -0.497E-02 -0.167E+00 -0.138E+00 0.127E+02 -0.181E-01 0.184E+02 0.862E+00 0.192E+02
12.000 18.230 0.000 -20.233 -0.118E+01 -0.991E-02 -0.283E+00 -0.275E+00 0.194E+02 -0.448E-01 0.384E+02 0.155E+01 0.399E+02
14.000 18.257 0.000 -20.234 -0.155E+01 -0.150E-01 -0.435E+00 -0.416E+00 0.274E+02 -0.749E-01 0.717E+02 0.247E+01 0.742E+02
16.000 18.294 0.000 -20.236 -0.195E+01 -0.197E-01 -0.622E+00 -0.546E+00 0.366E+02 -0.995E-01 0.123E+03 0.365E+01 0.127E+03
18.000 18.342 0.000 -20.239 -0.239E+01 -0.243E-01 -0.844E+00 -0.671E+00 0.469E+02 -0.121E+00 0.200E+03 0.515E+01 0.205E+03
20.000 18.402 0.000 -20.242 -0.287E+01 -0.286E-01 -0.110E+01 -0.789E+00 0.584E+02 -0.134E+00 0.307E+03 0.698E401 0.314E+03
22.000 18.476 0.000 -20.247 -0.340E+01 -0.356E-01 -0.140E+01 -0.982E+00 0.713E+02 -0.157E+00 0.451E+03 0.923E+01 0.461E+03
24.000 18.564 -0.001 -20.253 -0.401E+01 -0.350E-01 -0.183E+01 -0.164E+01 0.880E+02 0.204E+00 0.641E+03 0.118E+02 0.653E+03
26.000 18.669 -0.001 -20.260 -0.463E+01 -0.365E-01 -0.227E+01 -O.252E*01 0.105E+03 0.607E+00 0.886E+03 0.146E+02 0.901E+03
28.000 18.792 -0.001 -20.270 -0.528E+01 -0.204E-02 -0.270E+01 -O.226E*01 0.122E+03 0.141E+01 0.120E+04 0.179E+02 0.122E404
30.000 18.933 -0.001 -20.280 -0.598E+01 0.973E-01 -O.311E*01 0.463E+00 0.139E+03 0.286E+01 0.158E+04 0.216E402 0.160E+04
32.000 19.095 0.000 -20.292 -0.691E+01 0.132E+00 -0.341E*01 0.168E+01 0.160E+03 0.401E+01 0.204E+04 0.264E402 0.206E+04
34.000 19.278 0.000 -20.306 -0.820E+01 0.583E-01 C0.36QE401 -0.240E+00 0.189E+03 0.455E+01 0.256E+04 0.343E+02 0.259E+04
36.000 19.481 0.000 -20.320 -0.988E+01 0,265E-01 -0.41CE401 -0.155E+01 0.226E+03 0.628E+01 0.315E+04 0.483E+02 0.320E+04
38.000 19.704 0.001 -20.336 -0.122E+02 0.801E-01 -0.454E401 -0.166E,01 0.277E#03 0.101E+02 0.379E+04 0.721E+02 0.386E+04
40.000 19.948 0.001 -20.354 -0.149E+02 0.324E+00 -0.494E+01 0.272E*01 0.333E+03 0.171E+02 0.449E+04 0.104E+03 0.460E+04
42.000 20.212 0.003 -20.373 -0.180E+02 0.767E+00 -0.541E+0i 0.108E,02 0.400E+03 0.278E*02 0.520E+04 0.136E+03 0.533E+04
44.000 20.492 0.007 -20.393 -0.220E+02 0.103E+01 -0.537E+01 0.138E402 0.483E+03 0.377E+02 0.576E+04 0.166E+03 0.593E+04
46.000 20.782 0.010 -20.412 -0.272E+02 0.825E+00 -0.462E+01 0.280E+01 0.583E+03 0.427E+02 0.611E+04 0.192E+03 0.631E+04
48.000 21.078 0.014 -20.426 -0.336E+02 0.103E+01 -0.313E+01 -0.118E401 0.699E+03 0.510E+02 0.623E+04 0.206E+03 0.644E+04
50.000 21.369 0.015 -20.431 -0.431E+02 -0.477E*00 0.120E+01 -0.558E+02 0.860E403 0.409E+02 0.588E+04 0.251E+03 0.614E+04
52.000 21.644 0.010 -20.416 -0.545E+02 -0.246E+01 0.687E+01 -0.122E+03 0.104E+04 0.198E+02 0.539E*04 0.363E+03 0.575E+04
54.000 21.894 -0.005 -20.377 -0.685E+02 -0.545E+01 0.145E~+02 -0.211E+03 0.126E+04 -0.927E+01 0.491E+04 0.673E+03 0.558E+04
56.000 22 111 -0.030 -20.309 -0.834E+02 -0.852E+01 02.20E+02 -0.295E+03 0.151E+04 -0.346E+02 0.471E+04 0.104E+04 0.574E+04
58.000 22.290 -0.069 -20.216 -0.991E+02 -0.135E+02 0.279E+02 -0.411E+03 0.179E404 -0.797E+02 0.476E+04 0.128E+04 0.604E+04
60.000 22.406 -0.126 -20.096 -0.125E+03 -0.182E+02 0.375E+02 -0.524E+03 0.227E+04 -0.120E+03 0.581E+04 O.201E*04 0.782E+04
62.000 22.463 -0.202 -19.952 -0.140E+03 -0.221E+02 0.392E+02 -0.608E+03 0.259E+04 -0.146E+03 0.655E+04 0.226E+04 0.881E+04
64.000 22.487 -0.287 -19.810 -0.150E+03 -0.237E+02 0.370E+02 -0.647E+03 0.284E+04 -0.148E+03 0.673E+04 0.223E+04 0.896E*04
66.000 22.490 -0.376 -19.683 -0.158E+03 -0.241E+02 0.311E+02 -0.659E+03 0.306E+04 -0.145E+03 0.640E+04 0.206E+04 0.846E+04
68.000 22.476 -0.465 -19.584 -0.166E+03 -0.239E+02 0.220E+02 -0.658E+03 0.329E+04 -0.144E+03 0.5795+04 0.189E+04 0.768E+04
70.000 22.446 -0.552 -19.523 -0.171E+03 -0.235E+02 0.114E+02 -0.651E+03 0.348E+04 -0.141E+03 0.524E+04 0.177E+04 0.700E+04
72.000 22.406 -0.640 -19.495 -0.175E+03 -0.237E+02 0.416E+01 -0.648E+03 0.360E+04 -0.142E+03 0.484E+04 0.164E+04 O.64PE+0.
74.OPO 22.358 -0.728 -19.490 -0.180E+03 -0.238E+02 -0.130E+01 -0.646E+03 0.369E+04 -0.147E+03 0.453E+04 0.150E+04 0.604E+04
76.000 22.298 -0,816 -19.505 -0.183E+03 -0.240E+02 -0.635E+01 -0.648E+03 0,377E+04 -0.156E+03 0.443E*04 0.143E+04 0.587E+04
78.000 22.233 -0.905 -19.537 -0.185E+03 -0.242E+02 -0.114E+02 -0.655E+03 0.383E+04 -0.166E+03 0.456E+04 0.146E+04 0.602E+04
80.000 22.165 -0.995 -19.588 -0.186E+03 -0.244E+02 -0.161E+02 -0.659E+03 0.386E+04 -0.170E+03 0.477E+04 0.155E+04 0.632E+04



DATE: 2 SEPT 1988 PAGE 35

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 30.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE HALE

CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS

PANEL 1 (SEAT. 6 DEGREE OFF H) VS. SEGMENT 1 ( LT ) PANEL 1 (SEAT. 6 DEGREE OFF H) VS. SEGMENT 6 ( RUL)

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.) DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)

TIME ECTION FORCE FORCE FORCE (VEH REFERENCE) ECTION FORCE FORCE FORCE (VEH REFERENCE)

(MSEC) ( IN.) ( LB.) ( LB.) ( LB.) X Y Z ( IN.) ( LB.) ( LB.) ( LB.) X Y Z

O.UOO 0.458 137.10 0.00 137.10 14.372 0.000 -10.459 0.250 29.94 0.00 29.94 24.725 3.420 -11.545

2.000 0.458 137.02 8.94 137.31 14.373 0.000 -10.459 0.250 31.22 4.99 31.62 24.725 3.420 -11.545

4.000 0.458 136.86 27.51 139.60 14.375 0.000 -10.459 0.250 36.69 15.37 39.79 24.726 3.420 -11.545

6.000 0.458 136.72 46.60 144.44 14.380 0.000 -10.460 0.250 44.22 22.11 49.44 24.727 3.420 -11.545

8.000 0.457 138.78 64.83 153.18 14.390 0.000 -10.461 0.251 51.70 25.85 57.80 24.729 3.420 -11.546

10.000 0.458 144.58 72.29 161.65 14.407 0.000 -10.462 0.251 58 35 29.18 65.24 24.732 3.420 -11.546

12.000 0.458 152.48 76.24 170.48 14.431 0.000 -10.465 0.252 63.83 31.91 71.36 24.737 3.420 -11.546

14.000 0.458 161.71 80.85 180.80 14.464 0.000 -10.468 0.253 68.37 34.18 76.44 24.744 3.420 -11.547

16.000 0.459 172.39 86.19 192.73 14.508 0.000 -10.473 0.254 72.13 36.06 80.64 24.755 3.420 -11.548

18.000 0.459 184.02 92.01 205.74 14.565 -0.001 -10.479 0.255 75.12 37.56 83.99 24.770 3.420 -11.550

20.000 0.460 196.74 98.37 219.96 14.635 -0.001 -10.486 0.256 76.24 38.12 85.24 24.790 3.420 -11.552

22.000 0.461 211.45 105.72 236.41 14.720 -0.001 -10.495 0.257 74.47 37.23 83.26 24.816 3.420 -11.555

24.000 0.463 200.50 100.25 224.17 14.822 -0.001 -10.506 0.257 66.45 33.22 74.29 24.849 3.420 -11.558

26.000 0.464 199.45 99.72 222.99 14.942 -0.001 -10.519 0.257 58.64 29.32 65.56 24.891 3.420 -11.563

28.000 0.465 207.89 103.94 232.42 15.081 0.000 -10.533 0.256 49.90 24.95 55.79 24.942 3.420 -11.568

30.000 0.466 228.27 114.13 255.21 15.242 0.001 -10.550 0.255 45.48 22.74 50.85 25.002 3.420 -11.574

32.000 0.468 279.53 139.76 312.52 15.424 0.006 -10.569 0.253 53.74 26.87 60.08 25.069 3.421 -11.581

34.000 0.472 356.68 178.34 398.78 15.630 0.016 -10.591 0.251 53.97 26.99 60.35 25.138 3.421 -11.589

36.000 0.478 448.62 224.31 501.57 15.859 0.038 -10.615 0.248 38.40 19.20 42.93 25.207 3.421 -11.596

38.000 0.485 560.72 280.36 626.90 16.111 0.079 -10.641 0.244 37.83 18.91 42.29 25.272 3.422 -11.603

40.000 0.496 634.27 317.14 709.14 16.385 0.146 -10.670 0.239 65.17 32.59 72.87 25.325 3.424 -11.608

42.000 0.510 664.96 332.48 743.44 16.679 0.237 -10.701 0.234 89.40 44.70 99.96 25.364 3.428 -11.612

44.000 0.527 703.41 351.70 786.43 16.985 0.346 -10.733 0.230 119.38 59.69 133.47 25.391 3.434 -11.615

46.000 0.551 756.42 378.21 845.71 17.293 0.460 -10.765 0.227 157.62 78.81 176.23 25.402 3.441 -11.616

48.000 0.585 828.62 414.31 926.43 17.592 0.567 -10.797 0.225 201.14 100.57 224.88 25.394 3.451 -11.615

50.000 0.634 922.91 461.45 1031.84 17.867 0.638 -10.826 0.225 230.71 115.35 257.94 25.366 3.464 -11.613

52.000 0.705 1043.08 521.54 1166.20 18.102 0.630 -10.850 0.225 229.76 114.88 256.88 25.326 3.480 -11.608

54.000 0.806 1090.42 545.21 1219.13 18.285 0.526 -10.869 0.227 275.31 137.65 307.80 25.267 3.497 -11.602

56.000 0.942 1085.51 542.75 1213.64 18.410 0.360 -10.883 0.237 287.36 143.68 321.28 25.149 3.514 -11.590

58.000 1.113 1255.01 627.50 1403.14 18.483 0.194 -10.890 0.263 319.11 159.55 356.77 24.927 3.526 -11.567

60.000 1.323 1450.74 725.37 1621.98 18.497 0.037 -10.892 0.312 369.55 184.78 413.17 24.589 3.526 -11.531

62.000 1.576 1827.33 913.67 2043.02 18.468 -0.132 -10.889 0.373 440.16 220.08 492.11 24.222 3.511 -11.493

64.000 1.825 2293.38 1146.69 2564.07 18.450 -0.237 -10.887 0.443 571.58 285.79 639.04 23.850 3.487 -11.453

66.000 2.046 2723.02 1361.51 3044.43 18.439 -0.287 -10.886 0.512 745.66 372.83 833.68 23.509 3.460 -11.418

68.000 2.217 3434.09 1717.05 3839.43 '9.418 -0.298 -10.883 0.565 895.39 447.69 1OC1.07 23.230 3.435 -11.388

70.000 2.318 3801.87 1900.93 4250.62 18.370 -0.288 -10.878 0.584 304.97 152.49 340.97 23.046 3.419 -11.369

72.000 2.356 2969.04 1484.52 3319.48 18.300 -0.277 -10.871 0.565 279.61 139.80 312.61 22.958 3.408 -11.360

74.000 2.342 2947.61 1473.80 3295.52 18.218 -0.271 -10.862 0.515 213.84 106.92 239.08 22.945 3.400 -11.359
76.000 2.282 2851.26 210.71 2859.04 18.125 -0.274 -10.853 0.436 108.38 54.19 121.18 23.013 3.395 -11.366

78.000 2.180 2688.19 i19.57 2690.85 18.036 -0.292 -10.843 0.328 45.:6 22.78 50.93 23.161 3.390 -11.381

80.000 2.039 2461.74 235.32 2472.96 17.954 -0.332 -10.835 0.191 18.66 9.33 20.85 23.244 3.381 -11.390



DATE: 2 SEPT 1988 PAGE 36

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 31.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS

PANEL 1 (SEAT. 6 DEGREE OFF H) VS, SEGMENT 9 ( LUL) PANEL 2 (BACK PANEL. 13 DEGR) VS. SEGMENT 1 ( LT

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.) DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION (IN.)

TIME ECTION FORCE FORCE FORCE (VEH REFERENCE) ECTION FORCE FORCE FORCE (VEH REFERENCE)

(MSEC) ( IN.) ( LB.) ( LB.) ( LB.) X Y Z ( IN.) ( LB.) ( LB.) ( LB.) X Y Z

0.000 0.250 29.94 0.00 29.94 24.725 -3.420 -11.545 0.055 2.77 0.00 2.77 9.382 0.000 -12.674

2.000 0.250 31.23 5.00 31.62 24.725 -3.420 -11.545 0.055 2.76 0.40 2.79 9.382 0.000 -12.674

4.000 0.250 36.71 15.41 39.81 24.726 -3.420 -11.545 0.054 2.68 0.97 2.85 9.382 0.000 -12.675

6.000 0.250 44.24 22.12 49.46 24.727 -3.420 -11.545 0.050 2.51 1.25 2.80 9.382 0.000 -12.676

8.000 0.251 51.74 25.87 57.84 24.729 -3.420 -11.546 0.044 2.18 1.09 2.44 9.382 0.000 -12.677

10.000 0.251 58.41 29.21 65.30 24.732 -3,420 -11.546 0.033 1.65 0.83 1.85 9.381 0.000 -12.680

12.000 0.252 63.91 31.95 71.45 24.737 -3.420 -11.546 0.017 0.86 0.43 0.96 9.380 0.000 -12.684

14.000 0.253 68.45 34.23 76.53 24.744 -3.420 -11.547 -0.006 0.00 0.00 0.00 0.000 0.000 0.000

16.000 0.254 72.21 36.10 80.73 24.755 -3,420 -11.548 -0.036 0.00 0.00 0.00 0.000 0.000 0.000

18.000 0.255 75.19 37.60 84.07 24.770 -3.420 -11.550 -0.077 0.00 0.00 0.00 0.000 0.000 0.000

20.000 0.256 76.31 38.16 85.32 24.790 -3.420 -11.552 -0.128 0.00 0.00 0.00 0.000 0.000 0.000

22.000 0.257 74.63 37.31 83.43 24.815 -3.420 -11.555 -0.192 0.00 0.00 0.00 0.000 0.000 0.000

24.000 0.257 65.18 32.59 72.87 24.849 -3.420 -11.558 -0.269 0.00 0.00 0.00 0.000 O.dOO 0.000

26.000 0.257 56.40 28.20 63.06 24.891 -3.420 -11.563 -0.362 0.00 0.00 0.00 0.000 0.000 0.000

28.000 0.256 47.59 23.79 53.20 24.943 -3.420 -11.568 -0.472 0.00 0.00 0.00 0.000 (.000 0.000

30.000 0.254 34.68 17.34 38.78 25.005 -3.420 -11.575 -0.601 0.00 0.00 0.00 0.000 0.000 0.000

32.000 0.252 30.42 15.21 34.01 25.079 -3.419 -11.582 -0.749 0.00 0.00 0.00 0.000 0.000 0.000

34.000 0.248 29.66 14.83 33.16 25.168 -3.419 -11.592 -0.918 0.00 0.00 0.00 0.000 0.000 0.000

36.000 0.241 28.14 14.07 31.46 25.280 -3.419 -11.604 -1.108 0.00 0.00 0.00 0.000 0.000 0.000

38.000 0.227 25.44 12.72 28.44 25.426 -3.418 -11.619 -1.317 0.00 0.00 0.00 C.000 0.000 0.000

40.000 0.206 21.30 10.65 23.81 25.615 -3.415 -11.639 -1.546 0.00 0.00 0.00 0.000 0.000 0.000

42.000 0.179 16.89 8.45 18.89 25.850 -3.411 -11.663 -1.794 0.00 0.00 0.00 0.000 0.000 0.000

44.000 0.147 12.03 6.01 13.45 26.130 -3.405 -11.693 -2.056 0.00 0.00 0.00 0.000 0.000 0.000

46.000 0.112 6.87 3.43 7.68 26.435 -3.396 -11.725 -2.328 0.00 0.00 0.00 0.000 0.000 0.000

48.000 0.080 3.99 1.99 4.46 26.760 -3.386 -11.759 -2.601 0.00 0.00 0.00 0.000 0.000 0.000

50.000 0.056 2.78 1.39 3.11 27.008 -3.372 -11.785 -2.864 0.00 0.00 0.00 0.000 0.000 0.000

52.000 0.051 58.93 29.46 65.88 27.020 -3.355 -11.786 -3.104 0.00 0.00 0.00 0.000 0.000 0.000

54.000 0.076 84.08 42.04 94.01 26.648 -3.335 -11.747 -3.311 0.00 0.00 0.00 0.000 0.000 0.000

56.000 0.137 138.11 69.06 154.41 26.015 -3.313 -11.681 -3.479 0.00 0.00 0.00 0.000 0.000 0.000

58.000 0.228 165.60 82.80 185.14 25.312 -3.292 -11.607 -3.609 0.00 0.00 0.00 0.000 0.000 0.000

60.000 0.353 148.11 74.06 165.60 24.605 -3.280 -11.533 -3.695 0.00 0.00 0.00 0.000 0.000 0.000

62.000 0.522 357.14 178.57 399.30 23.920 -3.280 -11.461 -3.747 0.00 0.00 0.00 0.000 0.000 0.000

64.000 0.684 686.47 343.24 767.50 23.448 -3.290 -11.411 -3.784 0.00 0.00 0.00 0.000 0.000 0.000

66.000 0.819 1246.33 623.16 1393.44 23.155 -3.301 -11.380 -3.811 0.00 0.00 0.00 0.000 0.000 0.000

68.000 0.905 1699.87 849.94 1900.52 22.994 -3.313 -11.364 -3.828 0.00 0.00 0.00 0.000 0.000 0.000

70.(00 .924 758.55 379.27 848.08 22.932 -3.322 -11.357 -3.837 0.00 0.00 0.00 0.000 0.000 0.000

72.UOO 0.888 710.46 355,23 794.31 22.936 -3.329 -11.358 -3.838 0.00 0.00 0.00 0.000 0.000 0.000

74.000 0.814 611.98 305.99 684.21 22.992 -3.333 -11.363 -3.831 0.00 0.00 0.00 0.000 0.000 0.000

76.000 0.713 477.86 238.93 534.26 23.096 -3.334 -11.374 -3.811 0.00 0.00 0.00 0.000 0.000 0.000

78.000 0.591 314.21 157.11 351.30 23.266 -3.333 -11.392 -3.793 0.00 0.00 0.00 0.000 0.000 0.000

80.000 0.450 126.56 63.28 141,50 23.529 -3.333 -11.420 -3.782 0.00 0.00 0.00 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 37
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 32.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS

PANEL 2 (BACK PANEL. 13 DEGR) VS. e.GMENT 2 ( CT ) PANEL 2 (BACK PANEL. 13 DEGR) VS. SEGMENT 3 ( UT
DEFL- NORMAL FRICTION RESULTANT C091ACT LOCATION (IN.) IEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION (IN.)

TIME ECTION FORCE FORCE FORCE (VEH REFERENCE) ECTION FORCE FORCE FORCE (VEH REFERENCE)
(HSEC) ( IN.) (LB.) (LB.) ( LB.) X Y Z (IN.) ( LB.) (LB.) ( LB.) X Y Z

0.000 -0.312 0.00 0.00 0.00 0.000 0.000 0.000 0.133 9.90 0.00 9.90 6.151 0.000 -26.665
2.000 -0.312 0.00 0.00 0.00 0.000 0.000 0.000 0.132 9.87 0.06 9.87 6.151 0.000 -26.665
4.000 -0.314 0.00 0.00 0.00 0.000 0.000 0.000 0.131 9.61 0.75 9.64 6.151 0.000 -26.665
6.000 -0.320 0.00 0.00 0.00 0.000 0.000 0.000 0.126 8.90 1.74 9.07 6.151 0.000 -26.664
8.000 -0.330 0.00 0.00 0.00 0.000 0.000 0.000 0.117 7.52 2.55 7.94 6.152 0.000 -26.663
10.000 -0.347 0.00 0.00 0.00 0.000 0.000 0.000 0.102 5.25 2.42 5.77 6.152 0.000 -26.661
12.000 -0.372 0.00 0.00 0.00 0.000 0.000 0.000 0.079 3.95 1.98 4.42 6.153 0.000 -26.658
14.000 -0.406 0.00 0.00 0.00 0.000 0.000 0.000 0.048 2.38 1.19 2.66 6.154 0.000 -26.654
16.000 -0.452 0.00 0.00 0.00 0.000 0.000 0.000 0.006 0.30 0.15 0.33 6.155 0.000 -26.649
18.000 -0.510 0.00 0.00 0.00 0.000 0.000 0.000 -0.048 0.00 0.00 0.00 0.000 0.000 0.000
20.000 -0.583 0.00 0.00 0.00 0.000 0.000 0.000 -0.114 0.00 0.00 0.00 0.000 0.000 0.000
22.000 -0.671 0.00 0.00 0.00 0.000 0.000 0.000 -0.196 0.00 0.00 0.00 0.000 0.000 0.000
24.000 -0.776 0.00 0.00 0.00 0.000 0.000 0.000 -0.294 0.00 0.00 0.00 0.000 0.000 0.000
26.000 -0.901 0.00 0.00 0.00 0.000 0.000 0.000 -0.409 0.00 0.00 0.00 0.000 0.000 0.000
28.000 -1.045 0.00 0.00 0.00 0.000 0.000 0.000 -0.542 0.00 0.00 0.00 0.000 0.000 0.000
30.000 -1.211 0.00 0.00 0.00 0.000 0.000 0.000 -0.696 0.00 0.00 0.00 0.000 0.000 0.000
32.000 -1.400 0.00 0.00 0.00 0.000 0.000 0.000 -0.872 0.00 0.00 0.00 0.000 0.000 0.000
34.000 -1.612 0.00 0.00 0.00 0.000 0.000 0.000 -1.067 0.00 0.00 0.00 0.000 0.000 0.000
36.43G -1.849 0.00 0.00 0.00 0.000 0.000 0.000 -1.284 0.00 0.00 0.00 0.000 0.000 0.000
38.000 -2.110 0.00 0.00 0.00 0.000 0.000 0.000 -1.523 0.00 0.00 0.00 0.000 0.000 0.000
40.000 -2.397 0.00 0.00 0.00 0.000 0.000 0.000 -1.783 0.00 0.00 0.00 0.000 0.000 0.000
42.000 -2.707 0.00 0.00 0.00 0.000 0.000 0.000 -2.064 0.00 0.00 0.00 0.000 0.000 0.000
44.000 -3.034 0.00 0.00 0.00 0.000 0.000 0.000 -2.361 0.00 0.00 0.00 0.000 0.000 0.000
46.000 -3.370 0.00 0.00 0.00 0.000 0.000 0.000 -2.662 0.00 0.00 0.00 0.000 0.000 0.000
48.000 -3.702 0.00 0.00 0.00 0.000 0.000 0.000 -2.960 0.00 0.00 0.00 0.000 0.000 0.000
50.000 -4.012 0.00 0.00 0.00 0.000 0.000 0.000 -3.238 0.00 0.00 0.00 0.000 0.000 0.000
52.000 -4.276 0.00 0.00 0.00 0.000 0.000 0.000 -3.473 0.00 0.00 0.00 0.000 0.000 0.000
54.000 -4.477 0.00 0.00 0.00 0.000 0.000 0.000 -3.652 0.00 0.00 0.00 0.000 0.000 0.000
56.000 -4.606 0.00 0.00 0.00 0.000 0.000 0.000 -3.757 0.00 0.00 0.00 0.000 0.000 0.000
58.000 -4.661 0.00 0.00 0.00 0.000 0.000 0.000 -3.787 0.00 0.00 0.00 0.000 0.000 0.000
60.000 -4.582 0.00 0.00 0.00 0.000 0.000 0.000 -3.689 0.00 0.00 0.00 0.000 0.000 0.000
62.000 -4.378 0.00 0.00 0.00 0.000 0.000 0.000 -3.478 0.00 0.00 0.00 0.000 0.000 0.000
64.000 -4.109 0.00 0.00 0.00 0.000 0.000 0.000 -3.225 0.00 0.00 0.00 0.000 0.000 0.000
66.000 -3.95 0.00 0.00 0.00 0.000 0.000 0.000 -2.965 0.00 0.00 0.00 0.000 0.000 0.000
68.000 -3.689 0.00 0.00 0.00 0.000 0.000 0.000 -2.720 0.00 0.00 0.00 0.000 0.000 0.000
70.000 -3.476 0.00 0.00 0.00 0.000 0.000 0.000 -7.'09 0.00 0.00 0.00 0.000 0.000 0.000
72.000 -3.281 0.00 0.00 0.00 0.000 0.000 0.000 -2.303 0.00 0.00 0.00 0.000 0.000 0.000
74.000 -3.098 0.00 0.00 0.00 0.000 0.000 0.000 -2.127 0.00 0.00 0.00 0.000 0.000 0.000
76.000 -2.921 0.00 0.00 0.00 0.000 0.000 0.000 -1.960 0.00 0.00 0.00 0.000 0.000 0.000
78.000 -2.7'44 0.00 0.00 0.00 0.000 0.000 0.000 -1.791 0.00 0.00 0.00 0.000 0.000 0.000
80.000 -2.561 0.00 0.00 0.00 0.000 0.000 0.000 -1.618 0.00 0.00 0.00 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 38

RUN DESCRIPTI'N: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 33.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS

PANEL 3 (FLOOR. ) VS. SEGMENT 8 ( RF ) PANEL 3 (FLOOR. ) VS. SEGMENT 11 ( LF )

DEFL- NORMAL FRICTION RESULTANT CONmor LOCATION (IN.) DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION (IN.)

TIME ECTION FORCE FORCE FORCE (VEH REFERENCE) ECTION FORCE FORCE FORCE (VEH REFERENCE)
(MSEC) ( IN.) ( LB.) (LB.) ( LB.) X Y Z (IN.) ( LB.) (LB.) ( LB.) X Y Z

0.000 0.096 4.82 0.00 4.82 46.596 3.420 -1.300 0.096 4.82 0.00 4.82 46.596 -3.420 -1.300

2.000 0.097 4.88 0.97 4.98 46.596 3.420 -1.300 0.097 4.88 0.97 4.98 46.596 -3.420 -1.300
4.000 0.097 4.97 2.11 5.40 46.597 3.420 -1.300 0.097 4.98 2.11 5.40 46.597 -3.420 -1.300
6.000 0.097 5.05 2.52 5.64 46.601 3.420 -1.300 0.097 5.05 2.52 5.64 46.601 -3.420 -1.300

8.000 0.098 5.02 2.51 5.62 46.609 3.420 -1.300 0.098 5.03 2.52 5.62 46.609 -3.420 -1.300
10.000 0.098 4.90 2.45 5.48 46.620 3.420 -1.300 0.098 4.91 2.46 5.49 46.620 -3.420 -1.300

12.000 0.098 4.88 2.44 5.46 46.638 3.420 -1.300 0.098 4.89 2.44 5.46 46.638 -3.420 -1.300
14.000 0.097 4.83 2.42 5.41 46.662 3.420 -1.300 0.097 4.84 2.42 5.41 46.662 -3.420 -1.300
16.000 0.095 4.75 2.37 5.31 46.693 3.420 -1.300 0.095 4.76 2.38 5.32 46.694 -3.420 -1.300
18.000 0.092 4.61 2.31 5.16 46.734 3.420 -1.300 0.093 4.63 2.31 5.17 46.734 -3.420 -1.300
0.000 0.088 4.42 2.21 4.94 46.784 3.420 -1.300 0.089 4.44 2.22 4.97 46.784 -3.420 -1.300

22.000 0.083 4.17 2.0c 4.66 46.844 3.420 -1.300 0.084 4.19 2.10 4.69 46.845 -3.420 -1.300
24.000 0.077 3.85 1.92 4.30 46.915 3.420 -1.300 0.078 3.88 1.94 4.34 46.916 -3.420 -1.300

26.000 0.069 3.46 1.73 3.86 46.998 3.420 -1.300 0.070 3.50 1.75 3.91 46.999 -3.420 -1.300
28.000 0.060 2.99 1.50 3.35 47.092 3.420 -1.300 0.061 3.05 1.52 3.41 47.093 -3.420 -1.300
30.000 0.049 2.46 1.23 2.75 47.199 3.420 -1.300 0.051 2.54 1.27 2.83 47.201 -3.420 -1.300

32.000 0.037 1.85 0.93 2.07 47.318 3.420 -1.300 0.040 1.98 0.99 2.21 47.322 -3.420 -1.300
34.000 0.022 1.12 0.56 1.26 47.448 3.420 -1.300 0.027 1.36 0.68 1.52 47.456 -3.420 -1.300
36.000 0.004 0.19 0.10 0.21 47.583 3.420 -1.300 0.013 0.65 0.32 0.73 47.597 -3.420 -1.300
38.000 -0.021 0.00 0.00 0.00 0.000 0.000 0.000 -0.004 0.00 0.00 0.00 0.000 0.000 0.000
40.000 -0.052 0.00 0.00 0.00 0.000 0.000 0.000 -0.024 0.00 0.00 0.00 0.000 0.000 0.000
42.000 -0.092 0.00 0.00 0.00 0.000 0.000 0.000 -0.047 0.00 J.O0 0.00 0.000 0.000 0.000
44.000 -0.140 0.00 0.00 0.00 0.000 0.000 0.000 -0.072 0.00 0.00 0.00 0.000 0.000 0.000
46.000 -0.199 0.00 0.00 0.00 0.000 0.000 0.000 -0.101 0.00 0.00 0.00 0.000 0.000 0.000
48.000 -0.268 0.00 0.00 0.00 0.000 0.000 0.000 -0.137 0.CO 0.00 0.00 0.000 0.000 0.000
50.000 -0.348 0.00 0.00 0.00 0.000 0.000 0.000 -0.183 0.00 0.00 0.00 0.000 0.000 0.000

52.000 -0 '40 0.00 0.00 0.00 0.000 0.000 0.000 -0.245 0.00 0.00 0.00 0.000 0.000 0.000

54.000 -0.P43 0.00 0.00 0.00 0.000 0.000 0.000 -0.330 0.00 0.00 0.00 0.000 0.000 0.000
56.000 -0.661 0.00 0.00 0.00 0.000 0.000 0.000 -0.434 0.00 0.00 0.00 0.000 0.000 0.000

58.000 -0.798 0.00 0.00 0.00 0.000 0.000 0.000 -0.554 0.00 0.00 0.00 0.000 0.000 0.000
60.000 -0.960 0.00 0.00 0.00 0.000 0.000 0.000 -0.686 0.00 0.00 0.00 0.000 0.000 0.000
62.000 -1.145 0.00 0.00 0.00 0.000 0.000 0.000 -0.830 0.00 0.00 0.00 0.000 0.000 0.000
64.000 -1.351 0.00 0.00 0.00 0.000 0.000 0.000 -0.974 0.00 0.00 0.00 0.000 0.000 0.000
66.000 -1.576 0.00 0.00 0.00 0.000 0.000 0.000 -1.122 0.00 0.00 0.00 0.000 0.000 0.000
68.000 -1.817 0.00 0.00 0.00 0.000 0.000 0.000 -1.277 0.00 0.00 0.00 0.000 0.000 0.000

70.000 -2.071 0.00 0.00 0.00 0.000 .000 0.000 -1.446 0.00 0.00 0.00 0.000 0.000 0.000
72.000 -2.335 0.00 0,00 0.00 0.000 0.000 0.000 -1.625 0.00 0.00 0.00 0.000 0.000 0.000

74.000 -2.606 0.00 0.00 0.00 0.000 0.000 0.000 -1.812 0.00 0.00 0.00 0.000 0.000 0.000
76.000 -2.883 0.00 0.00 0.00 0.000 0.000 0.000 -2.005 0.00 O.C 0.00 0.000 0.000 0.000
78.000 -3.160 0.00 0.00 0.00 0.000 0.000 0.000 -2.199 0.00 0.00 0.00 0.000 0.000 0.000

80.000 -3.434 0.00 0.00 0.00 0.000 0.000 0.000 -2.38- 0.00 0.00 0.00 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 39
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 34.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEA.

CRASH VICTIM: 951H PERCENTILE MALE
CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS

PANEL 4 (HEAD PAD. 13 DEGR ) VS. SEGMENT 5 ( H ) PANEL 10 (RUDDER PEDALS. ) VS. SEGMENT 8 ( RF
DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION (IN.) DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION (IN.)

TIME ECTION FORCE FORCE FORCE (VEH REFERENCE) ECTION FORCE FORCE FORCE (VEH REFERENCE)
(MSEC) ( IN.) (LB.) (LB.) (LB.) X Y Z (IN.) ( LB.) (LB.) ( LB.) X Y Z

0.000 0.050 2.48 0.00 2.48 3.935 0.000 -40.978 0,002 0.08 0.00 0.08 51.239 3.420 -3.286
2.000 0.049 2.47 0.02 2.47 3.935 0.000 -40.978 0.001 0.07 0.01 0.07 51.239 3.420 -3.286
4.000 0.048 2.38 0.19 2.39 3.935 0.000 -40.978 0.002 0.11 0.04 0.12 51.239 3.420 -3.285
6.000 0.043 2.15 0.41 2.19 3.935 0.000 -40.977 0.005 0.29 0.14 0.32 51.240 3.420 -3.287
8.000 0.034 1.70 0.55 1.78 3.935 0.000 -40.976 0.010 0.75 0.37 0.83 51.245 3.420 -3.291
10.000 0.019 0.95 0.41 1.03 3.936 0.000 -40.974 0.019 1.59 0.80 1.78 51.254 3.420 -3.298
12.000 -0.003 0.00 0.00 0.00 0.000 0.000 0.000 0.031 2.66 1.33 2.98 51.266 3.420 -3.309
14.000 -0.034 0.00 0.00 0.00 0.000 0.000 0.000 0.048 4.09 2.05 4.58 51.284 3.420 -3.323
16.000 -0.075 0.00 0.00 0.00 0.000 0.000 0.000 0.070 5.92 2.96 6.62 51.306 3.420 -3.342
18.000 -0.128 0.00 0.00 0.00 0.000 0.000 0.000 0.096 8.17 4.08 9.13 51.334 3.420 -3.365
20.000 -0.194 0.00 0.00 0.00 0.000 0.000 0.000 0.128 13.66 6.83 15.28 51.367 3.420 -3.393
22.000 -0.274 0.00 0.00 0.00 0.000 0.000 0.000 0.165 20.41 10.21 22.82 51.406 3.420 -3.426
24.000 -0.371 0.00 0.O 0.00 0.000 0.000 0.000 0.205 28.17 14.09 31.50 51.464 3.420 -3.474
26.000 -0.484 0.00 0.00 0.00 0.000 0.000 0.000 0.249 38.47 19.24 43.01 51.490 3.420 -3.496
28.000 -0.617 O.OG 0.00 0.00 0.000 0.000 0.000 0.296 49.29 24.64 55.10 51.503 3.420 -3.507
30.000 -0.770 0.00 0.00 0.00 0.000 0.000 0.000 0.343 60.44 30 22 67.58 51.511 3.420 -3.514
32.000 -0.945 0.00 0.00 0.00 0.000 0.000 0.000 0.392 71.83 35.92 80.31 51.516 3.420 -3.518
34.000 -1.142 0.00 0.00 0.00 0.000 0.000 0.000 0.440 128.19 64.09 143.32 51.520 3.420 -3.521
36.000 -1.363 0.00 0.00 0.00 0.000 0.000 0.000 0.477 178.75 89.37 199.85 51.521 3.420 -3.52
38.000 -1.610 0.00 0.00 0.00 0.000 0.000 0.000 0.496 204.92 102.46 229.11 51.519 3.420 -3.521
40.000 -1.882 0.00 0.00 0.00 0.000 0.000 0.000 0.498 191.03 95.51 213.58 51.515 3.420 -3.517
42.000 -2.181 0.00 0.00 0.00 0.000 0.000 0.000 0.492 182.60 91.30 204.15 51.508 3.419 -3.511
44.000 -2.505 0.00 0.00 0.00 0.000 0.000 0.000 0.482 161.82 84.41 188.75 51.501 3.418 -3.505
46.000 -2.849 0.00 0.00 0.00 0.000 0.000 0.000 0.470 153.91 76.96 172.08 51.494 3.417 -3.499
48.000 -3.211 0.00 0.00 0.00 0.000 0.000 0.000 0.460 139.82 69.91 156.32 51.489 3.415 -3.495
50.000 -3.584 0.00 0.00 0.00 0.000 0.000 0.000 0.450 126.65 63.33 141.60 51.488 3.413 -3.495
52.000 -3.960 0.00 0.00 0.00 0.000 0.000 0.000 0.441 114.28 57.14 127.77 51.494 3.410 -3.499
54.000 -4.328 0.00 0.00 0.00 0.000 0.000 0.000 0.430 100.59 50.30 112.47 51.507 3.406 -3,510
56.000 -4.675 0.00 0.00 0.00 0.000 0.000 0.000 0.415 79.36 39.68 88.73 51.531 3.402 -3.531
58.000 -4.989 0.00 0.00 0.00 0.000 0.000 0.000 0.388 57.60 28.80 64.40 51.577 3.398 -3.569
60.000 -5.254 0.00 0.00 0.00 0.000 0.000 0.000 0.346 49.17 24.59 54.98 51.679 3.394 -3.654
62.000 -5.458 0.00 0.00 0.00 0.000 0.000 0.000 0.289 37.73 18.86 42.18 51.812 3.392 -3.767
64.000 -5.609 0.00 0.00 0.00 0.000 0.000 0.000 0.215 23.04 11.52 25.75 51.976 3.393 -3.904
66.000 -5.724 0.00 0.00 0.00 0.000 0.000 0.000 0.125 8.82 4.41 9.86 52.183 3.400 -4.077
68.000 -5.817 0.00 0.00 0.00 0.000 0.000 0.000 0.020 0.99 0.49 1.10 52.440 3.417 -4.294
70.000 -5.894 0.00 0.00 0.00 0.000 0.000 0.000 -0.101 0.00 0.00 0.00 0.000 0.000 0.000
72.000 -5.963 0.00 0.00 0.00 0.000 0.000 0.000 -0.231 0.00 0.00 0.00 0.000 0.000 O.000
74.000 -6.032 0.00 0.00 0.00 0.000 0.000 0.000 -0.367 0.00 0.00 0.00 0.000 0.000 0.000
76.000 -6.105 0.00 0.00 0.00 0.000 0.000 0.000 -0.510 0.00 0.00 0.00 0.000 0.000 0.000
78.000 -6.178 0.00 0.00 0.00 0.000 C.000 0.000 -0.655 0.00 0.00 0.00 0.000 0.000 0.000
80.000 -6.252 0.00 0.00 0.00 0.000 0.000 0.000 -0.800 0.00 0.00 0.00 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 40

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 35.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS

PANEL 10 (RUDDER PEDALS. ) VS. SEGMENT 11 ( LF

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION (IN.)

TIME ECTION FORCE FORCE FORCE (VEH REFERENCE)

(MSEC) ( IN.) (LB.) (LB.) (LB.) X Y Z

0.000 0.002 0.08 0.00 0.08 51.239 -3.420 -3.286

2.000 0.001 0.07 0.01 0.07 51.239 -3.420 -3.286

4.000 0.002 0.1 0.04 0.12 51.239 -3.420 -3.285

6.000 0.005 0.29 0.14 0.32 51.240 -3.420 -3.287

8.000 0.010 0.75 0.37 0.83 51.245 -3.420 -3.291

10.000 0.019 1.60 0.80 1.78 51.254 -3.420 -3.298

12.000 0.031 2.67 1.33 2.98 51.266 -3.420 -3.308

14.000 0.048 4.10 2.05 4.58 51.284 -3.420 -3.323

16.000 0.070 5.93 2.96 6.63 51.306 -3.420 -3.342

18.000 0.096 8.18 4.09 9.15 51.334 -3.420 -3.365

20.000 0.128 13.70 6.85 15.32 51.366 -3.420 -3.393

22.000 0.165 20.47 10.23 22.88 51.406 -3.420 -3.425

24.000 0.206 28.26 14.13 31.59 51.464 -3.420 -3.474

26.000 0.250 38.58 19.29 43.14 51.489 -3.420 -3.496

28.000 0.296 49.45 24.73 55.29 51.503 -3.42n -3.507

30.000 0.344 60.69 30.34 67.85 51.511 -3.kO -3.513

32.000 0.394 72.29 36.14 80.82 51.516 -3.420 -3.518

34.000 0.444 133.60 66.80 149.37 51.519 -3.420 -3.520

36.000 0.483 188.09 94.05 210.29 51.519 -3.420 -3.520

38.000 0.507 219.74 109.87 245.68 51.515 -3.420 -3.518

40.000 0.514 216.05 108.03 241.55 51.508 -3.420 -3.511

42.000 0.515 213.02 106.51 238.16 51.497 -3.421 -3.502

44.000 0.514 212.01 106.00 237.03 51.482 -3.422 -3.490

46.000 0.514 211.89 105.95 236.90 51.465 -3.423 -3.475

48.000 0.514 212.07 106.04 237.10 51.446 -3.425 -3.459

50.000 0.511 207.70 103.85 232.22 51.425 -3.427 -3.441

52.000 0.498 190.37 95.18 212.83 51.399 -3.430 -3.420

54.000 0.472 155.61 77.80 173.97 51.361 -3.432 -3.388

56.000 0.436 107.92 53.96 120.66 51.306 -3.435 -3.342

58.000 0.395 59.01 29.50 65.97 51.268 -3.437 -3.310

60.000 0.353 50.53 25.27 56.50 51.259 -3.438 -3.302

62.000 0.307 41.43 20.72 46.32 51.288 -3.438 -3.327

64.000 0.268 33.64 16.82 37.61 51.387 -3.436 -3.409

66.000 0.234 26.90 13.45 30.07 51.514 -3.432 -3.',16

68.000 0.200 20.05 10.02 22.41 51.657 -3.425 -3.637

70.000 0.159 13.90 6.95 15.54 51.813 -3.413 -3.767

72.000 0.112 6.75 3.37 7.55 51.972 -3.393 -3.901

74.000 0.056 2.80 1.40 3.13 52.128 -3.366 -4.032

76.000 -0.008 0.00 0.00 0.00 0.000 0.000 0.000

78.000 -0.077 0.00 0.00 0.00 0.000 0.000 0.000

80.000 -0.141 0.00 O.O0 0.00 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 41

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION
TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 36.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK
CRASH VICTIM: 95TH PERCENTILE MALE

HARNESS SYSTEM BELT ENDPOINT FORCES

BELT NO. 1 OF HARNESS NO. 1 BELT NO. 2 OF HARNESS NO. 1
POINT NO. 1 POINT NO. 12 POINT NO. 13 POINT NO. 27

TIME STRAIN FORCE STRAIN FORCE STRAIN FORCE STRAIN FORCE
(MSEC) C IN./ IN.) (LB.) ( IN./ IN.) (LB.) C IN./ IN.) (LB.) ( IN./ IN.) (LB.)

0.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.000000 0.00
2.000 0.000025 0.37 0.000017 0.25 0.000014 0.21 0.000018 0.27
4.000 0.000119 1.79 0.000065 0.98 0.000057 0.85 0.000152 2.27
6.000 0.000281 4.22 0.000150 2.25 0.000124 1.86 0.000470 7.04
8.000 0.000523 7.85 0.000276 4.15 0.000219 3.29 0.001018 15.27
10.000 0.000854 12.81 0.000438 6.57 0.000336 r A 0.001803 27.04
12.000 0.001023 15.34 0.000481 7.21 0.000344 5.16 0.002454 36.81
14.000 0.001320 19.80 0.000515 7.72 0.000433 6.50 0.003168 47.52
16.000 0.001672 25.08 0.000551 8.27 0.000496 7.44 0.003856 57.84
18.000 0.001420 21.30 0.000400 6.00 0.000404 6.06 0.003427 51.41
20.000 0.001831 27.41) 0.000484 7.26 0.000498 7.46 0.004276 64.13
22.000 0.002363 35.45 0.000617 9.26 0.000643 9.65 0.005479 82.19
24.000 0.003085 46.27 0.000877 13.15 0.000921 13.81 0.019008 285.12
26.000 0.004040 60.61 0.001215 18.22 0.001284 19.26 0.021036 315.53

28.000 0.006003 90.05 0.001724 25.85 0.001768 26.52 0.027340 410.10
30.000 0.009472 142.08 0.002256 33.83 0.002429 36.44 0.035707 564.14
.2.000 0.013979 209.69 0.003249 48.73 0.004372 65.58 0.023671 355.06
34.000 0.019790 296.85 0.004754 71.30 0.008401 126.02 0.020865 312.97
36.000 0.026146 392.20 0.007124 106.86 0.018334 275.01 0.025025 375.38
38.000 0.032200 494.00 0.010831 162.46 0.030199 453.97 0.039302 636.04
40.000 0.037809 606.17 0.021023 315.35 0.040241 654.82 0.056200 1178.59
42.000 0.043063 711.27 0.036025 570.49 0.050245 863.00 0.075150 2182.96
44.000 0.048343 816.85 0.053858 1054.46 0.060539 1408.57 0.064897 1639.53
46.000 0.053827 1052.84 0.071518 1990.44 0.072248 2029.17 0.084525 2679.84
48.000 0.055271 1129.35 0.087363 2830.23 0.056456 1192.15 0.103767 3631.84
50.000 0.058803 1316.42 0.098307 3410.27 0.065766 1685.60 0.093883 3175.81
52.000 0.064710 1629.61 0.098688 3430.48 0.068526 1831.86 0.107224 3752.85
54.000 0.072120 2022.35 0.087992 2863.56 0.074577 2152.58 0.092638 3109.84
56.000 0.076068 2231.59 0.071069 1966.67 0.075155 2183.20 0.089018 2917.94
58.000 0.074497 2148.32 0.049516 840.31 0.069789 1898.82 0.084438 2675.23
60.000 0.061993 1485.61 0.026359 395.38 0.082583 2576.88 0.093363 3148.22
62.000 0.047024 790.48 0.005156 77.34 0.032040 490.80 0.086107 2763.69
64.000 0.028177 422.66 O.O00O0 0.00 0.024499 367.48 0.065353 1663.72
66.000 0.007038 105.57 0.000000 0.00 0.006231 93.46 0.051787 944.69
68.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.037962 609.25
70.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.022501 337.51

72.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.012711 190.67
74.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.006159 92.39
76.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.000000 0.00
78.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.000000 0.00
80.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.000000 0.00



DATE: 2 SEPT 1988 PAGE 42

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 37.01
VEHICLE DECELERATION: SLED ACCELERATION- 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT NO. 2 ( CT ) VS. SEGMENT NO. 13 ( RLA)

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)

TIME ECTION FORCE FORCE FORCE SEG. 2 LOCAL REFERENCE SEG. 13 LOCAL REFERENCE

(MSEC) ( IN.) ( LB.) LS.) C LB.) X Y Z X Y Z

0.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
2.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
4.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
8.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
10.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
12.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
14.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
16.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
18.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
20.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
22.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
24.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
26.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

28.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
30.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
32.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
34.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
36.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
38.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
40.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

42.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
44.000 0.009 4.39 1.10 4.52 2.018 5.365 -1.749 -0.875 -0.809 -7.906
46.000 0.010 3.62 0.90 3.73 2.036 5.360 -1.739 -0.881 -0.803 -7.903
48.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.OOc
50.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
52.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
54.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
56.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
58.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
60.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
62.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
64.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 O.OO0 0.000 0.000
66.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
68.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
70.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

72.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
74.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
76.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
78.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0,000 0.000
80.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 43

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 38.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE HALE
CONTACT FORCES - SEGMENT NO. 2 (CT) VS. SEGMENT NO. 15 C LLA)

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)

TIME ECTION FORCE FORCE FORCE SEG. 2 LOCAL REFERENCE SEG. 15 LOCAL REFERENCE
(HSEC) ( IN.) C LB.) ( LB.) C LB.) X Y Z X Y Z

0.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
2.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
4.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
8.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
10.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
12.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
14.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
16.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
18.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
20.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
22.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
24.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
26.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
28.0C 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
30.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
32.000 3.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
34.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
36.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

38.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
40.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
42.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
44.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
46.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
48.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
50.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
52.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
54.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
56.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
58.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
60.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
62.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
64.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
66.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
68.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
70.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
72.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

74.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
76.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
78.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
80.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 44
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 39.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT NO. 6 (RUL) VS. SEGMENT NO. 13 (RLA)

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)
TIME ECTION FORCE FORCE FORCE SEG. 6 LOCAL REFERENCE SEG. 13 LOCAL REFERENCE
(MSEC) (IN.) (LB.) (LB.) (LB.) X Y Z X Y Z

0.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
2.000 0.000 0.00 0.00 0.00 0.000 0.000 O.OO 0.000 0.000 0.000
4.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
8.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

10.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
12.000 0.00 0.0 0.0 0 0.000 0.000 0.000 0.000 0.000 0.000
14.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
16.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
18.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
20.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
22.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
24.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
26.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
28.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 O.OCO
30.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
32.000 1.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
34.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
36.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
38.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
40.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
42.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
44.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
46.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
48.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
50.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
52.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
54.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
56.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
58.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
60.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
62.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
64.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
66.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
68.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
70.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
72.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
74.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
76.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
78.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
80.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 45

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 40.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONT'RT FORCES - SEGMENT NO. 9 (LJL) VS. SEGMENT NO. 15 (LLA)

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)

TIME ECTION FORCE FORCE FORCE SEG. 9 LOCAL REFERENCE SEG. 15 LOCAL REFERENCE

(MSEC) (IN.) (LB.) (LB.) (LB.) X Y Z X Y Z

0.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

2.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

4.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

6.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

8.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

10.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

12.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

14.000 0.000 0.' 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

16.000 0.000 ..00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

18.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

20.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

22.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

24.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

26.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

28.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

30.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

32.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

34.000 0.000 0.00 0.00 0.00 a.000 0.000 0.000 0.000 0.000 0.000

36.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

38.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

40.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

42.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
44.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

46.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

48.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 O.G0 0.000

50.000 0.000 0.00 0.00 0.00 0.006 0.000 0.000 0.000 0.000 0.000

52.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

54.000 0.000 0.00 0.00 0.00 O.uOo 0.000 0.000 0.000 0.000 0.000

56.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

58.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

60.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

62.000 0.000 0.00 0.00 0.00 0.000 0.000 O.0uo 0.000 0.000 0.000

64.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

66.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

68.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

70.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

72.000 0.000 0.00 000 0.00 0.000 0.000 0.000 0.000 0.000 0.000

74.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.0n0

76.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.00

78.000 0.282 132.75 33.19 136.84 1.229 -1.146 10.441 -1.121 0.658 6.935

80.000 0.685 321.84 80.46 331.75 1.096 -1.142 10.037 -1.019 0.683 6.725



DATE: 2 SEPT 1988 PAGE 46
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 41.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT NO. 13 ( RLA) VS. SEGMENT NO. 16 (VEH

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION (IN.)
TIME ECTION FORCE FORCE FORCE SEG. 13 LOCAL REFERENCE SEG. 16 LOCAL REFERENCE

(MSEC) ( IN.) ( LB.) ( LB.) ( LB.) X Y Z X Y Z

0.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

2.000 0.000 0.00 0.000 0.000 0.000 0.000 0.000 0.000
4.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
8.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
10.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
12.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
14.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

16.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
18.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
20.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
22.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
24.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
26.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
28.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
30.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 .COO 0.000

32.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
34.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
36.000 0.000 0.00 0.00 0.00 O.OUO 0.000 0.000 0.000 0.000 0.000
38.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

40.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
42.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
44.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
46.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

48.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
50.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

52.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
54.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
56.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
58.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
60.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

62.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
64.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
66.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
68.000 0.217 24.79 12.39 27.71 1.714 0.433 2.758 32.371 6.599 -23.212
70.000 0.496 193.03 96.51 215.81 1.651 0.426 3.110 32.482 6.706 -23.329

72.000 0.671 444.83 222.41 497.33 1.602 0.408 3.504 32.546 6.820 -23.401
74.000 0.627 362.71 181.36 405.53 1.587 0.388 3.859 32.512 6.921 -23.391
76.000 0.420 87.00 43.50 97.27 1.600 0.370 4.164 32.409 7.003 -23.320
78.000 0.219 23.90 11.95 26.72 1.612 0.354 4.449 32.311 7.076 -23.249
80.000 0.103 5.46 2.73 6.10 1.608 0.342 4.722 32.256 7.143 -23.206



DATE: 2 SEPT 1988 PAGE 47

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 42.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT NO. 15 ( LLA) VS. SEGMENT NO. 16 (VEH)

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)

TIME ECTION FORCE FORCE FORCE SEG. 15 LOCAL REFERENCE SEG. 16 LOCAL REFERENCE

(MSEC) (IN.) (LB.) (LB.) (LB.) X Y Z X Y Z

0.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

2.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

4.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

6.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

8.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

10.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

12.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

14.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

16.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

18.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

20.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

22.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

24.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

26.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

28.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

30.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

32.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

34.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

36.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

38.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

40.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

42.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

44.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

46.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

48.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

50.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

52.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

54.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

56.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

58.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

60.000 0.000 0.00 0.00 0.00 0.000 0.000 3.000 0.000 0.000 0.000

62.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

64.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

66.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

68.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

70.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

72.000 0.524 226.73 113.37 253.49 1.755 0.307 0.651 32.615 -6.119 -23.31t

74.000 0.804 610.21 305.10 682.23 1.712 0.298 0.537 32.732 -6.130 -23.436

76.000 0.907 736.13 368.06 823.02 1.699 0.281 0.427 32.764 -6.147 -23.481

78.000 0.798 590.20 295.10 659.86 1.720 0.263 0.294 32.694 -6.176 -23.450

80.000 0.583 303.74 151.87 339.60 1.758 0.244 0.157 32.574 -6.224 -23.368



HIC, HSI AND CSI RESULTS PAGE 48

HEAD INJURY CRITERION

HIC u 192.44 TIME DURATION = 52.000 TO 65.000 NSEC

WITH HEAD RESULTANTS a 25.844 AND 23.464 G'S

AVERAGE HEAD RESULTANT FOR TIHi DURATION • 46.574 G'S

HEAD SEVERITY INDEX

HSI 245.20

MAX HEAD RESULTANT 65.716 G'S AT 60.000 MSEC

CHEST SEVERITY INDEX

CSI = 733.64

MAX CHEST RESULTANT : 146.473 G'S AT 59.000 MSEC



ELAPSED CPU TIME = 126.39 SECONDS PAGE 49

SUB CALLS TIME

MAIN3D 1 213 1.69

INPUT 1 220 1.14

CHAIN 484 306 2.42
EJOINT 484 17 0.13

DINT 41 496 3.92

PDAUX 568 434 3.43
DAUX 483 520 4.11

SETUP1 483 236 1.87
CONTCT 483 235 1.86
PLELP 5313 901 7.13

SEGSEG 2898 886 7.01

HOELT 1072 1434 11.35
VISPR 483 758 6.00
SETUP2 483 89 0.70

DAUXIl 483 629 4.98

DAUX12 483 181 1.43

DAUX22 483 110 0.87

FSMSOL 1072 1407 11.13
OUTPUT 86 1148 9.08

UPDATE 85 0 0.00

HPTURB 85 1628 12.88
DZP 482 148 1.17
POSTPR 1 643 5.09

TOTAL 12639 100.00

\



APPENDIX C4

Example 1, ATB Basic Sled Test Simulation
Perkin-Elmer Output File



AAMRL ARTICULATED TOTAL BODY (ATB) MODEL PAGE

DEVELOPED BY CALSPAN CORP., P.O. BOX 400, BUFFALO NY 14225
AND BY J&J TECHNOLOGIES INC., ORCHARD PARK, NY 14127

FOR THE AIR FORCE ARMSTRONG AEROSPACE MEDICAL RESEARCH
LABORATORY, WRIGHT PATTERSON AIR FORCE BASE
UNDER CONTRACTS F33615-75C-5002,-78C-0516 AND -80C-05117

AND FOR THE NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION,
U.S. DEPARTMENT OF TRANSPORTATION, UNDER CONTRACTS
FH-11-7592, HS-053-2-485, HS-6-01300 AND HS-6-01410.

PROGRAM DOCUMENTATION: NHTSA REPORT NOS. DOT-HS-801-507
THROUGH 510 (FORMERLY CALSPAN REPORT NO. ZO-5180-L-1),
AVAILABLE FROM NTIS (ACCESSICN NOS. PB-241692,3,4 AND 5),
APPENDIXES A-J TO THE ABOVE (AVAILABLE FROM CALSPAN),
AND REPORT NOS. AMRL-TR-75-14 (NTIS NO. AO-AO14 816),
AFAMRL-TR-80-14 (NTIS NO. AD-AO88 029), AND
AFAMRL-TR-83-073 (NTIS NO. AO-B079 184).

PROGRAM ATB IV, EXECUTED ON THE AAMRL/BB CONCURRENT
3250 COMPUTER, WRIGHT-PATTERSON AFB, OHIO

2 SEPT 1988 IRSIN2 0 IRSOUTs 0 RSTIME z 0.0000 CARDS A

EXAMPLE 1: BASIC SLED TEST SIMULATION
TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD

UNITL a IN. UNITH = LB. UNITT m SEC. GRAVITY VECTOR z ( 0.0000, 0.0000, 386.0880) G = 386.0880

NDINT c 4 NSTEPS = 40 DT =0.002000 NO =0.000500 HMAX =0.001000 HMIN =0.000063

NPRT ARRAY
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
1 040 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1



CRASH VICTIM 95TH PERCENTILE MALE 15 SEGMENTS 14 JOINTS PAGE 2

CARD 8.1
PRINCIPAL MOMENTS OF INERTIA SEGMENT CONTACT ELLIPSOID CARDS 9.2

SEGMENT WEIGHT ( LB.-SEC.**2- IN.) SEMIAXES ( IN.) CENTER ( IN.) PRINCIPAL AXES (DEG)
I SYM PLOT ( LB.) X Y Z X Y Z X Y Z YAW PITCH ROLL

1 LT 1 34.772 1.6280 1.0101 1.7954 5.168 7.436 3.778 0.000 0.000 -0.072 0.00 0.00 0.00
2 CT 2 13.099 0.4160 0.2301 0.5857 4.809 6.673 4.145 0.000 0.000 -0.011 0.00 0.00 0.00
3 UT 3 53.673 3.4525 2.7832 2.3509 5.220 6.906 7.314 0.000 0.000 -0.872 0.00 0.00 0,00
4 N 4 3.289 0.0278 0.0278 0.0216 2.520 2.520 3.156 0.000 0.000 0.000 0.00 0.00 0.00
5 H 5 11.927 0.2708 0.3085 0.1584 3.984 3.125 5.836 0.000 0.000 0.000 0.00 0.00 0.00
6 RUL 6 22.725 2.0130 2.0130 0.2576 3.308 3.308 12.652 0.000 0.000 0.000 0.00 0.00 0.00
7 RLL 7 9.763 0.4989 0.4989 0.0626 2.487 2.487 9.616 0.000 0.000 0.000 0.00 0.00 0.00
8 RF 8 2.079 0.0426 0.0412 0.0055 2.866 2.016 5.617 0.000 0.000 1,462 0.00 0.00 0.00
9 LUL 9 22.725 2.0130 2.0130 0.2576 3.308 3.308 12.652 0.000 0.000 0.000 0.00 0.00 0.00
10 LLL A 9.763 0.4989 0.4989 0.0626 2.487 2.487 9.616 0.000 0.000 0.000 0.00 0.00 0.00
11 LF B 2.079 0.0426 0.0412 0.0055 2.866 2.016 5.617 0.000 0.000 1.462 0.00 0.00 0.00
12 RUA C 5.542 0.1743 0.1743 0.0259 2.122 2.122 7.497 0.000 0.000 0.000 0.00 0.00 0.00
13 RLA D 5.901 0.3331 0.3331 0.0214 1.871 1.871 10.269 0.000 0.000 0.000 0.00 0.00 0.00
14 LUA E 5.542 0.1743 0.1743 0.0259 2.122 2.122 7.497 0.000 0.000 0.000 0.00 0.00 0.00
15 LLA F 5.901 0.3331 0.3331 0.0214 1.871 1.871 10.269 0.000 0.000 0.000 0.00 0.00 0.00

CARDS 8.3
JOINT LOCATION( IN.) - SEG(JNT) LOCATION( IN.) - SEG(J+l) PRIN. AXIS(OEG) - SEG(JNT) PRIN. AXIS(DEG) - SEG(J+I)
J SYM PLOT JNT PIN X Y Z X Y Z YAW PITCH ROLL YAW PITCH ROLL

1 P M 1 0 0.000 0.000 -3.850 0.000 0.000 1.610 0.00 0.00 0.00 0.00 5.00 0.00
2 W N 2 0 0.000 0.000 -1.640 0.000 0.000 6.440 0.00 0.00 0.00 0.00 5.00 0.00
3 NP 0 3 0 0.000 0.000 -8.190 0.000 0.000 0.640 0.00 0.00 0.00 0.00 10.00 0.00
4 HP P 4 0 0.000 0.000 -0.640 0.000 0.000 5.840 0.00 0.00 0.00 0.00 10.00 0.00
5 RH 0 1 0 0.000 3.420 -0.310 0.000 0.000 -8.640 0.00 0.00 0.00 0.00 -45.00 0.00
6 RK R 6 1 0.000 0.000 10.000 0.000 0.000 -6.970 0.00 0.00 0.00 0.00 60.00 0.00
7 RA S 7 0 0.000 0.000 8.120 2.870 0.000 -2.660 0.00 90.00 0.00 0.00 10.00 0.00
8 LH T 1 0 0.000 -3.420 -0.310 0.000 0.000 -8.640 0.00 0.00 0.00 0.00 -45.00 0.00
9 LK U 9 1 0.000 0.000 10.000 0.000 0.000 -6.970 0.00 0.00 0.00 0.00 60.00 0.00
10 LA V 10 0 0.000 0.000 8.120 2.870 0.000 -2.660 0.00 90.00 0.00 0.00 10.00 0.00
11 RS W 3 0 0.000 6.240 -5.220 0.000 0.000 -5.370 0.00 0.00 0.00 0.00 -4.10 0.00
12 RE X 12 1 0.000 0.000 5.420 0.000 0.000 -8.200 0.00 0.00 0.00 0.00 -70.00 0.00
13 LS Y 3 0 0.000 -6.240 -5.220 0.000 0.000 -5.370 0.00 0.00 0.00 0.00 -4.10 0.00
14 LE Z 14 1 0.000 0.000 5.420 0.000 0.000 -8.200 0.00 0.00 0.00 0.00 -70.00 0.00



JOINT TORQUE CHARACTERISTICS PAGE 3

CARDS 8.6

FLEXURAL SPRING CHARACTERISTICS TORSIONAL SPRING CHARACTERISTICS

SPRING COEF. ( IN. LB./DEG**J) ENERGY JOINT SPRING COEF. ( IN. LB./DEG**J) ENERGY JOINT
JOINT LIneAR W ADRATIC CUBIC DISSIPATION STOP LINEAR QUADRATIC CUBIC DISSIPATION STOP

(J=l) (J=2) (J=3) COEF. (DEG) (J=1) (J=2) (J=3) COEF. (DEG)

1 P 0.000 10.000 0.000 0.700 20.000 0.000 10.000 0.000 0.700 5.000
2 V 0.000 10.000 0.000 0.700 20.000 0.000 10.000 0.000 0.700 35.000
3 NP 0.000 5.000 0.000 0.700 25.000 0.000 10.000 0.000 0.700 35.000
4 HP 0.000 5.000 0.000 0.700 25.000 0.000 10.000 0.000 0.700 35.000
5 RH 0.000 10.000 0.000 0.700 70.000 0.000 0.800 0.000 0.700 40.000
6 RK 6.000 1.800 0.000 0.700 60.000 0.000 0.000 0.000 0.000 0.000
7 RA 0.000 7.000 0.000 0.700 35.000 0.000 10.000 0.000 0.700 26.000
8 LH 0.000 10.000 0.000 0.700 70.000 0.000 0.800 3.000 0.700 40.000
9 LK 0.000 1.800 0.000 0.700 60.000 0.000 0.000 0.000 0.000 0.000
10 LA 0.000 7.000 0.000 0.700 35.000 0.000 10.000 0.000 0.700 26.000
11 RS 0.000 10.000 0.000 0.700 122.500 0.000 10.000 0.000 0.700 65.000
12 RE 0.000 1.800 0.000 0.700 70.000 0.000 0.000 0.000 0.000 0.000
13 LS 0.000 10.000 0.000 0.700 122.500 0.000 10.000 0.000 0.700 65.000
14 LE 0.000 1.800 0.000 0.700 70.000 0.000 0.000 0.000 0.000 0.000

CARDS B.5
JOINT VISCOUS CHARACTERISTICS AND LOCK-UNLOCK CONDITIONS

VISCOUS COULOMB FULL FRICTION MAX TORQUE FOR MIN TORQUE FOR MIN. ANG. VELOCIT7 IMPULSE
JOINT COEFFICIENT FRICTION COEF. ANGULAR VELOCITY A LOCKED JOINT UNLOCKED JOINT FOR UNLOCKED JOINT RESTITUTION

IN. LB.SEC./DEG) ( IN. LB.) (DEG/SEC.) C IN. LB.) ( IN. LB.) (RAD/SEC.) COEFFICIENT

1 P 0.100 0.00 30.00 0.00 0.00 0.00 0.000
2 W 0.100 0.00 30.00 0.00 0.00 0.00 0.000
3 NP 0.100 0.00 30.00 0.00 0.00 0.00 0.000
4 HP 0.100 0.00 30.00 0.00 0.00 0.00 0.000
5 RH 0.100 0.00 30.00 0.00 0.00 0.00 0.000
6 RK 0.100 0.00 30.00 0.00 0.00 0.00 0.000
7 RA 0.100 0.00 30.00 0.00 0.00 0.00 0.000
8 LH 0.100 0.00 30.00 0.00 0.00 0.00 0.000
9 LK 0.100 0.00 30.00 tO.O0 0.00 0.00 0.000
10 LA 0.100 0.00 30.00 0.00 0.00 0.00 0.000
11 RS 0.100 0.00 30.00 0.00 0.00 0.00 0.000
12 RE 0.100 0.00 30.00 0.00 0.00 0.00 0.000
13 LS 0.100 0.00 30.00 0.00 0.00 0.00 0.000
14 LE 0.100 0.00 30.00 0.00 0.00 0.00 0.000



PAGE 4
SEGMENT INTEGRATION CONVERGENCE TEST INPUT CARDS B.6

ANGULAR VELOCITIES LINEAR VELOCITIES ANGULAR ACCELERATIONS LINEAR ACCELERATIONS
(RAD/SEC.) (IN./SEC.) (RAD/SEC.**2) (IN./SEC.**2)

SEGMENT NAG. ABS. REL. HAG. ABS. REL. NAG. ABS. REL. NAG. ABS. REL.
NO. SYN TEST ERROR ERROR TEST ERROR ERROR TEST ERROR ERROR TEST ERROR ERROR

1 LT 0.010 0.010 0.0100 0.010 0.010 0.0100 0.100 0.100 0.1000 0.100 0.100 0.0100

2 CT 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
3 UT 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.Goo 0.000 0.0000
4 N 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
5 N 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
6 RUL 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
7 RLL 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
8 RF 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
9 LUL 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
10 LLL 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
11 LF 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
12 RUA 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
13 RLA 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
14 LUA 0.010 0.010 0.0100 0.000 0.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000
15 LLA 0.010 0.010 0.0100 0.000 C.000 0.0000 0.100 0.100 0.1000 0.000 0.000 0.0000



VEHICLE DECELERATION INPUTS PAGE 5
CARDS C

SLED ACCELERATION - 20G PEAK
YAW PITCH ROLL VIPS VTIME XO(X) XO(Y) XO(Z) NATAB ATO ADT MSEG

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 15 0.000000 0.010000 0

UNIDIRECTIONAL VEHICLE POSITION TABLES

TIME ACC VELOCITY POSITION TIME ACC VELOCITY POSITION
(MSEC) (G) ( IN./SEC.) ( IN.) (MSEC) (G) ( IN./SEC.) ( IN.)

0.00000 0.00 0.0000 0.00000
10.00000 5.00 -9.6522 -0.03217
20.00000 10.00 -38.6088 -0.25739
30.00000 15.00 -86.8698 -0.86870
40.00000 20.00 -154.4352 -2.05914
50.00000 15.00 -222.0006 -3.95740
60.00000 10.00 -270.2616 -6.43480
70.00000 5.00 -299.2182 -9.29829
80.00000 0.00 -308.8704 -12.35482
90.00000 0.00 -308.8704 -15.44352
100.00000 0.00 -308.8704 -18.53222
110.00000 0.00 -308.8704 -21.62093
120.00000 0.00 -308.8704 -24.70963
130.00000 0.00 -308.8704 -27.79834
140.00000 0.00 -308.8704 -30.88704



NPL NBLT NBAG NELP NO NSO NHRNSS NWINDF NJNTF NFORCE PAGE 6

12 0 0 3 0 0 1 0 0 0 CARD 0.1

PLANE INPUTS 
CARDS 0.2

PLANE NO. 1 SEAT. 6 DEGREE OFF H

x y z
POINT 1 10.0000 8.0000 -10.0000
POINT 2 28.0100 8.0000 -11.8900
POINT 3 10.0000 -8.0000 -10.0000

PLANE NO. 2 BACK PANEL. 13 DEGR

x y z
POINT 1 1.0000 9.0000 -48.9700
POINT 2 10.0000 9.0000 -10.0000
POINT 3 1.0000 -9.0000 -48.9700

PLANE NO. 3 FLOOR.

x y Z
POINT 1 0.0000 12.0000 -1.3000
POINT 2 60.0000 12.0000 -1.3000
POINT 3 0.0000 -12.0000 -1.3000

PLANE NO. 4 HEAD PAD. 13 DEGR

x y z
POINT 1 2.4800 7.5000 -47.2600
POINT 2 4.9600 7.5000 -36.5500
POINT 3 2.4800 -7.5000 -47.2600

PLANE NO. 5 SEAT FRONT PANEL.

x y Z
POINT 1 28.0100 8.0000 -11.8900
POINT 2 26.6600 8.0000 -4.4000
POINT 3 28.0100 -8.0000 -11.8900

PLANE NO. 6 BACK PANEL2. 13 DEGR

x y z
POINT 1 1.0000 9.0000 -48.9700
POINT 2 10.0000 9.0000 -10.0000
POINT 3 1.0000 -9.0000 -48.9700

PLANE NO. 7 FIREWALL.

x y Z
POINT 1 60.0000 12.0000 -25.0000
POINT 2 60.0000 -12.0000 -25.0000
POINT 3 60.0000 12.0000 -0.7500



PLANE INPUTS PAGE 7

CARDS 0.2

PLANE NO. 8 RIGHT SIDE SEAT/IN.

x y z
POINT 1 8.4100 8.1000 -6.6600
POINT 2 8.7000 8.1000 -14.7300
POINT 3 30.5800 8.1000 -6.6400

PLANE NO. 9 LEFT SIDE SEAT/IN.

x y z
POINT 1 8.4100 -8.1000 -6.6600
POINT 2 30.5800 -8.1000 -6.6400
POINT 3 8.7000 -8.1000 -14.7300

PLANE NO. 10 RUDDER PEDALS.

x y z
POINT 1 49.9920 9.0000 -2.2392
POINT 2 52.9920 9.0000 -4.7565
POINT 3 49.9920 -9.0000 -2.2392

PLANE NO. 11 LEFT SIDE PANEL.

x y z
POINT 1 1.0000 -9.0000 -48.9700
POINT 2 10.9000 -9.0000 -6.1000
POINT 3 -7.7700 -9.0000 -46.9500

PLANE NO. 12 RIGHT SIDE PANEL.

x y z
POINT 1 1.0000 9.0000 -48.9700
POINT 2 -7.7700 9.0000 -46.9500
POINT 3 10.9000 9.0000 -6.1000



ADDITIONAL ELLIPSOID INPUT PAGE 8
CARDS D.5

SEI4IAXES (IN.) OFFSET CIN.) ROTATION (DEG) POWER
NO. X Y Z x Y z YAW PITCH ROLL

22 4.500 3.000 3.000 0.000 4.000 -3.500 0.000 0.000 0.000 0. 0. 0.
23 3.200 6.000 8.000 0.000 0.000 -7.000 0.000 0.000 0.000 0. 0. 0.
24 6.000 15.000 5.000 38.000 0.000 -28.000 0.000 0.000 0.000 20. 20. 20.

900w SEGMENT SYMMETRY INPUT CARD D.7

SEG NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

NSYM(J 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



PAGE 9
FUNCTION NO. 3 SEGMENT-SEGMENT FCN. NTI( 3) 1 CARDS E

DO0 Dl D2 3 04
0.0000 -5.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION 6 TABULAR POINTS

0 F(D)
0.000000 0.0000
1.000000 470.0000
2.000000 890.0000
3.000000 1220,0000
4.000000 1470.0000
5.000000 1580.0000

FUNCTION NO. 6 CONSTANT, F=0.0 NTI( 6) 19 CARDS E

DO D1 D2 03 04
0.0000 0.0000 0.0000 0.0000 0.0000

FUNCTION IS CO3NSTANT 0.000000



PAGE 10
FUNCTION NO. 7 Rt FACTOR. NT(7 4CARDS E

*DO 01 02 D3 D4
0.0000 0.0000 0.7000 0.0000 0.0000

FUNCTION IS CONSTANT 0.700000

FUNCTION NO. 13 STIFF SURFACES NTI(13) z 29 CARDS E

*00 Dl D2 03 D4
*0.0000 4.0000 0.0000 0.0000 1.0000

*FIRST PART OF FUNCTION - 8 TABULAR POINTS

0 F(D)
0.000000 0.0000
01100000 5.0000

*0.200000 20.0000
0.300000 40.0000
0.400000 60.0000
1.000000 860.0000
2.000000 2400.0000

*3.000000 4000.0000



NT!(14) 51PAGE 1
FUNCTION NO. 14 FRICTION FUNC. NT(4 1CARDS E

DO D1 02 D3 04
0.0000 0.0000 0.5000 0.0000 1.0000

FUNCTION IS CONSTANT 0.500000

FUNCTION NO. 19 CF=.25,CREST=.25 NTI(19) 56 CARDS E

D0 Dl 02 03 04
0.0000 0.0000 0.2500 0.0000 0.0000

FUNCTION IS CONSTANT 0.250000



PAGE 12
FUNCTION NO. 20 DAMPING COEFF. C=900 NTI(20) = 61 CARDS E

DO D1 D2 03 D4
0.0000 1.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION - 5TH DEGREE POLYNOMIAL

AO Al A2 A3 A4 A5
0.000000 900.000000 0.000000 0.000000 0.000000 0.000000

FUNCTION NO. 21 RATE OF DEFLEC. NTI(21) = 72 CARDS E

DO D1 D2 D3 D4
-40.0000 -150.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION - 21 TABULAR POINTS

D F(D)
-40.000000 0.0000
-30.000000 0.0000
-20.O00000 0.0000
-10.000000 0.0000
0.000000 0.0000
5.000000 1.0000
10.000000 1.0000
20.000000 0.9900
30.000000 0.9650
40.000000 0.9280
50.000000 0.8600
60.000000 0.6900
70.000000 0.4750
80.000000 0.3400
90.000000 0.2600

100.000000 0.2000
110.000000 0.1800
120.000000 0.0900
130.000000 0.0600
140.000000 0.0250
150.000000 0.0000



PAGE 13
FUNCTION NO. 22 DAMPING COEFF. C=35 NTI(22) = 120 CARDS E

*DO Di D2 D3 D4
*0.0000 1.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION -5TH DEGREE POLYNOMIAL

*AO Al A2 A3 A A5
*0.000000 35.000000 0.000000 0.000000 0.000000 0.000000

FUNCTION NO. 24 DAMPING COEFF. C=O.8 NTI(24) = 131 CARDS E

DO D1 D2 03 04
-1000.0000 -1000.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION - 4 TABULAR POINTS

D F(D)
-1000.000000 0.6000

.1.000000 0.6000
0.000000 1.0000

1000.000000 1.0000



PAGE 14
FUNCTION NO. 25 DAM4PING COEFF C=1100 NTI(25) =145 CARDS E

DO DI 02 D3 04
0.0000 1.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION - 5TH DEGREE POLYNOMIAL

AO Al A2 A3 A A5
0.000000 1100.000000 0.000000 0.000000 0.000000 0.000000

FUNCTION NO. 26 STIFF SURFACES-LI NTI(26) = 156 CARDS E

DO 01 02 03 04
0.0000 -4.0000 0.0000 0.0000 1.0000

FIRST PART OF FUNCTION 8 TABULAR POINTS

D F(D)
0.000000 0.0000
0.100000 5.0000
0.200000 20.0000
0.300000 40.0000
0.400000 60.0000
2.000000 860.0000
3.000000 2400.0000
4.000000 4000.0000
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FUNCTION NO. 31 HARNESS FDF NTI(31) = 178 CARDS E

DO D D2 03 D4
0.0000 -4.0000 0.0000 0.0000 0.0000

FIRST PART OF FUNCTION 8 TABULAR POINTS

D F(D)
0.000000 0.0000
0.010000 150.0000
0.020000 300.0000
0.030000 450.0000
0.050000 850.0000
0.100000 3500.0000
1.000000 35000.0000
4.000000 140000.0000

FUNCTION NO. 32 HARNESS FRICTION NTI(32) = 200 CARDS E

DO D1 02 D3 04
0.0000 0.0000 0.2000 0.0000 0.2000

FUNCTION IS CONSTANT 0.200000
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FUNCTION NO. 34 HARNESS FRICTION NTI(34) =205 CARDS E

DO 01 D3 D4
0.0000 0.0000 0.9000 0.0000 0.2000

FUNCTION IS CONSTANT 0.900000
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CARDS F.1

PLANE SEGMENT FORCE DEFLECTION INERTIAL SPIKE R FACTOR G FACTOR FRICTION COEF. OPT

1- 16 1- 1 13 -20 -21 0 14 1
SEAT. 6 DEGREE OFF H LT STIFF SURFACES DAMPING COEFF. C=900 RATE OF DEFLEC. FRICTION FUNC.

1- 16 6- 6 13 -25 -21 0 14 1
SEAT. 6 DEGREE OFF H RUL STIFF SURFACES DAMPING COEFF C=1100 RATE OF DEFLEC. FRICTION FUNC.

1- 16 9- 9 13 -25 -21 0 14 1
SEAT. 6 DEGREE OFF H LUL STIFF SURFACES DAMPING COEFF C=1100 RATE OF DEFLEC. FRICTION FUNC.

2- 16 1- 1 13 -20 -21 0 14 1
BACK PANEL. 13 DEGR LT STIFF SURFACES DAMPING COEFF. C=900 RATE OF DEFLEC. FRICTION FUNC.

2- 16 2- 2 13 -20 -21 0 14 1
BACK PANEL. 13 DEGR CT STIFF SURFACES DAMPING COEFF. C=900 RATE OF DEFLEC. FRICTION FUNC.

2- 16 3- 3 13 -20 -21 0 14 1
BACK PANEL. 13 DEGR UT STIFF SURFACES DAMPING COEFF. C=900 RATE OF DEFLEC. FRICTION FUNC.

3- 16 8- 8 13 -22 -21 0 14 -1
FLOOR. RF STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.

3- 16 11- 11 13 -22 -21 0 14 -1
FLOOR. LF STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.

4- 16 5- 5 13 -22 -21 0 14 1
HEAD PAD. 13 DEGR H STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.

10- 16 8- 8 13 -22 -21 0 14 1
RUDDER PEDALS. RF STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.

10- 16 11- 11 13 -22 -21 0 14 1
RUDDER PEDALS. LF STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.

CARDS F.3

SEGMENT SEGMENT FORCE DEFLECTION INERTIAL SPIKE R FACTOR G FACTOR FRICTION COEF. OPT

2- 2 13- 13 3 0 7 0 19 0
CT RLA SEGMENT-SEGMENT FCN. R FACTOR. CF=.25,CREST= 25

2- 2 15- 15 3 0 7 0 19 0
CT LLA SEGMENT-SEGMENT FCN. R FACTOR. CF=.25,CREST=.25

6- 6 13- 13 3 0 7 0 19 0
RUL RLA SEGMENT-SEGMENT FCN. R FACTOR. CF=.25,CREST=.25

9- 9 15- 15 3 0 7 0 19 0
LUL LLA SEGMENT-SEGMENT FCN. R FACTOR. CF=.25,CREST=.25

13- 13 16- 24 13 -22 -21 0 14 0
RLA VEH STIFF SURFACES DAMPING COEFF. C:35 RATE OF DEFLEC. FRICTION FUNC.

15- 15 16- 24 13 -22 -21 0 14 0
LLA VEH STIFF SURFACES DAMPING COEFF. C=35 RATE OF DEFLEC. FRICTION FUNC.
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CARDS F.8

NO. OF HARNESSES 1

NO. OF BELTS PER HARNESS 2 z

FOR HARNESS NO. 1 NO. OF POINTS PER BELT = 12 15

HARNESS NO. 1 BELT NO. 1 FUNCTION NOS. 31 0 0 0 0 REFERENCE SLACK = 0.000 IN.

K KS KE NT NPD NDR FUNCTION NOS. CARDS F.8.D

1 16 0 109 1 1 0 0 0 0 0
2 1 1 115 0 1 0 0 0 0 34
3 1 1 121 0 1 0 0 0 0 34
4 1 1 127 0 1 0 0 0 0 34

5 1 1 133 0 1 0 0 0 0 34
6 1 23 139 0 1 0 0 0 0 0
7 1 1 145 0 1 0 0 0 0 34
8 1 1 151 0 1 0 0 0 0 34
9 1 1 157 0 1 0 0 0 0 34
10 1 1 163 0 1 0 0 0 0 34
11 1 1 169 0 1 0 0 0 0 34
12 16 0 175 1 1 0 0 0 0 0

BASE REFERENCE (IN.) ADJUSTED REFERENCE (IN.) OFFSET (IN.) PREFERRED DIRECTION CIN.)
K X Y Z X Y Z X Y Z X Y Z

1 13.000 8.000 -10.300 13.000 8.000 -10.300 0.000 0.000 0.000 2.400 22.000 -0.300
2 -1.178 7.075 -0.781 -1.178 7.075 -0.781 0.000 0.000 -0.072 0.000 0.000 0.000
3 -0.029 6.796 -1.534 -0.029 6.795 -1.534 0.000 0.000 -0.072 0.000 0.000 0.000
4 0.910 5.778 -2.283 0.910 5.778 -2.283 0.000 0.000 -0.072 0.000 0.000 0.000
5 2.228 2.355 -3.192 2.228 2.355 -3.192 0.000 0.000 -0.072 0.000 0.000 0.000
6 2.957 0.000 3.059 2.957 0.000 3.059 0.000 0.000 -7.000 0.000 0.000 0.000
7 3.070 -0.080 -4.410 2.344 -0.061 -3.367 0.000 0.000 -0.072 0.000 0.000 0.000
8 1.785 -2.325 -3.343 1.785 -2.325 -3.343 0.000 0.000 -0.072 0.000 0.000 0.000
9 0.011 -5.145 -2.728 0.011 -5.145 -2.728 0.000 0.000 -0.072 0.000 0.000 0.000
10 -0.880 -5.789 -2.282 -0.880 -5.789 -2.282 0.000 0.000 -0.072 0.000 0.000 0.000
11 -2.460 -6.099 -1.200 -2.460 -6.098 -1.200 0.000 0.000 -0.072 0.000 0.000 0.000
12 13.000 -8.000 -10.300 13.000 -8.000 -10.300 0.000 0.000 0.000 2.400 22.000 -0.300

HARNESS NO. 1 BELT NO. 2 FUNCTION NOS. 31 0 0 0 0 REFERENCE SLACK 0.000 IN.

K KS KE NT NPD NDR FUNCTION NOS. CARDS F.8.D

13 16 0 187 1 1 0 0 0 0 0
14 1 1 193 0 1 0 0 0 0 32
15 1 1 199 0 1 0 0 0 0 32
16 1 23 205 0 1 0 0 0 0 0
17 1 1 211 0 1 0 0 0 0 32
18 2 2 217 0 1 0 0 0 0 32
19 2 2 223 0 1 0 0 0 0 32
20 3 3 229 0 1 0 0 0 0 32
21 3 3 235 0 1 0 0 0 0 32
22 3 3 241 0 1 0 0 0 0 32
23 3 3 247 0 1 0 0 0 0 32
24 3 22 253 0 0 0 0 0 0 32
25 3 3 259 0 1 0 0 0 0 32
26 3 3 265 0 1 0 0 0 0 32
27 16 0 271 1 1 0 0 0 0 0

BASE REFERENCE (IN.) ADJUSTED REFERENZE (IN.) OFFSET CIN.) PREFERRED DIRECTION CIN.)
K X Y Z X Y Z X Y z X Y Z

13 13.000 -8.000 -10.300 13.000 -8.000 -10.300 0.000 0.000 0.000 0.700 17.500 -21.300
14 -2.445 -6.101 -1.213 -2.445 -6.101 -1.213 0.000 0.000 -0.072 0.000 0.000 0.000
15 -0.960 -6.000 -2.500 -0.906 -5.661 -2.359 0.000 0.000 -0.072 0.000 0.000 0.000
16 0.000 -5.700 3.800 0.000 -5.367 3.578 0.000 0.000 -7.000 0.000 0.000 0.000
17 0.010 -4.000 -4.500 0.008 -3.061 -3.443 0.000 0.000 -0.072 0.000 O.Ouu O.uUU
18 1.818 -5.439 -1.820 1.818 -5.439 -1.820 0.000 0.000 -0.011 0.000 0.000 0.000
19 2.500 -2.500 -1.500 3.397 -3.397 -2.038 0.000 0.000 -0.011 0.000 0.000 0.000
20 3.000 -1.500 6.500 2.777 -1.388 6.016 0.000 0.000 -0.872 0.000 0.000 0.000
21 4.487 -0.133 3.734 4.487 -0.133 3.734 0.000 0.000 -0.872 0.000 0.000 0.000
22 4.421 3.319 -1.662 4.421 3.319 -1.662 0.000 0.000 -0.872 0.000 0.000 0.000
23 0.879 4.202 -5.672 0.879 4.202 -5.672 0.000 0.000 -0.872 0.000 0.000 0.000
24 0.300 0.200 -2.800 0.320 0.213 -2.985 0.000 4.000 -3.500 0.000 0.000 0.000
25 -1.000 4.300 -6.000 -0.955 4.105 -5.728 0.000 0.000 -0.872 0.000 0.000 0.000



* 27 0.000 5.000 -35.200 0.000 5.000 -35.200 0.000 0.000 0.000 0.700 17.500 -21.300
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CARD G.1

ZPLT(X) ZPLT(Y) ZPLT(Z) 11 J 12 J2 13 SPLT(1) SPLT(2) SPLT(3)

0. 0. 0. 0 0 0 0 0 10.00 6.00 1.00

INITIAL POSITIONS (INERTIAL REFERENCE) CARDS G.2

SEGMENT LINEAR POSITION ( IN.) LINEAR VELOCITY ( IN./SEC.)
NO. SEG X Y Z X Y Z
1 LT 14.38100 0.00000 -13.75000 0.00000 0.00000 0.00000

2 CT 13.16068 0.00000 -19.07188 0.00000 0.00000 0.00000
3 UT 11.31383 0.00000 -26.93796 0.00000 0.00000 0.00000
4 N 9.28353 0.00000 -35.53137 0.00000 0.00000 0.00000
5 H 7.77521 0.00000 -41.83338 0.00000 0.00000 0.00000

6 RUL 22.94073 3.42000 -14.48930 0.00000 0.00000 0.00000

7 RLL 38.16022 3.42000 -10.39045 0.00000 0.00000 0.00000

8 RF 48.12719 3.42000 -4.45598 0.00000 0.00000 0.00000

9 LUL 22.94073 -3.42000 -14.48930 0.00000 0.00000 0.00000
10 LLL 38.16022 -3.42000 -10.39045 0.00000 0.00000 0.00000
11 LF 48.12719 -3.42000 -4.45598 0.00000 0.00000 0.00000
12 RUA 12.34164 6.24000 -27.13188 0.00000 0.00000 0.00000
13 RLA 22.75808 6.24000 -21.48521 0.00000 0.00000 0.00000
14 LUA 12.34164 -6.24000 -27.13188 0.00000 0.00000 0.00000
15 LLA 22.75808 -6.24000 -21.48521 0.00000 0.00000 0.00000

INITIAL ANGULAR ROTATION AND VELOCITY CARDS G.3

SEGMENT ANGULAR ROTATION (DEG) ANGULAR VELOCITY (DEG/SEC.)
NO. SEG YAW PITCH ROLL X Y Z IYPR

1 LT 0.00000 12.90000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

2 CT 0.00000 12.95000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
3 UT 0.00000 13.28000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
4 N 0.00000 13.46000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

5 H 0.00000 13.46000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
6 RUL 0.00000 92.90000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
7 RLL 0.00000 48.65000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
8 RF 0.00000 128.80000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
9 LUL 0.00000 92.90000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
10 LLL 0.00000 48.65000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
11 LF 0.00000 128.80000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
12 RUA 0.00000 24.50000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
13 RLA 0.00000 85.00000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
14 LUA 0.00000 24.50000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
15 LLA 0.00000 85.00000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

LINEAR AND ANGULAR VELOCITIES HAVE BEEN SET EQUAL TO THE INITIAL VEHICLE VELOCITIES.

HBPLAY TIME = 0.000 MSEC. NHNB,NPTS NT= 1 1 11 103
NL(1)= 1 2 3 4 5 6 8 9 10 11 12
BB = 4.124 1.402 1.574 3.779 2.557 2.656 3.388 1.187 1.940 4.738

HBPLAY TIME = 0.000 MSEC. NHNB,NPTS NT= 1 2 7 181
NL(1)= 13 14 18 21 22 23 27
BB x 4.748 7.394 6.842 6.406 5.423 10.829

TABULAR TIME HISTORY CONTROL PARAMETERS
TYPE KSG SELECTED SEGMENTS OR JOINTS
H.1 3 3 -5 5

REF 0 1 16
H.2 3 3 5 5

REF 0 0 3
H.3 3 3 5 5

REi 0 0 3
H.4 3 3 5 5

REF 0 0 16
H.5 3 3 5 5

REF 0 0 5
H.6 3 3 5 5

REF 0 0 3

H.7 2 3 4
REF 0 0

H.8 0
REF

H.9 1 4
REF 5

H.10 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
REF 16
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(INERTIAL) (LOCAL) (LOCAL)
ANGULAR ROTATION (DEG) ANGULAR VELOCITY (RAD/SEC.) ANGULAR ACCELERATION (RAD/SEC.**2)SEGMENT YAW PITCH ROLL X Y Z X Y Z

1 LT 0.0000 12.9000 0.0000 0.00000 0.00000 0.00000 0.000000 -26.834649 0.000000
2 CT 0.0000 12.9500 0.0000 0.00000 0.00000 0.00000 0.000000 40.304245 0.000000
3 UT 0.0000 13.2800 0.0000 0.03000 0.00000 0.00000 0.000000 -0.859459 0.000000
4 N 0.0000 13.4600 0.0000 0.00000 0.00000 0.00000 0.000000 13.637948 0.000000
5 H 0.0000 13.4600 0.0000 0.00000 0.00000 0.00000 0.000000 -1.165343 0.000000
6 RUL 0.0000 92.9000 0.0000 0.00000 0.00000 0.00000 0.000000 -2.405246 0.000000
7 RLL 0.0000 48.6500 0.0000 0.00000 0.00000 0.00000 0.000000 -12.215669 0.000000
8 RF 0.0000 128.8000 0.0000 0.00000 0.00000 0.00000 0.000000 56.318297 0.000000
9 LUL 0.0000 92.9000 0.0000 0.00000 0.00000 0.00000 0.000000 -2.405246 0.000000

10 LLL 0.0000 48.6500 0.0000 0.00000 0.00000 0.00000 0.000000 -12.215669 0.000000
11 LF 0.0000 128.8000 0.0000 0.00000 0.00000 0.00000 0.000000 56.318297 0.000000
12 RUA 0.0000 24.5000 0.0000 0.00000 0.00000 0.00000 0.000000 -6.917594 0.000000
13 RLA 0.0000 85.0000 0.0000 0.00000 0.00000 0.00000 0.000000 -34.722447 0.00000014 LUA 0.0000 24.5000 0.0000 0.00000 0.00000 0.00000 0.000000 -6.917594 0.000000
15 LLA 0.0000 85.0000 0.0000 0.00000 0.00000 0.00000 0.000000 -34.722447 0.000000
16 VEN 0.0000 0.0000 0.0000 0.00000 0.00000 0.00000 0.0000GO 0.000000 0.000000

(INERTIAL) (INERTIAL) (INERTIAL)
LINEAR POSITION ( IN.) LINEAR VELOCITY ( IN./SEC.) LINEAR ACCELERATIONS (G'S)

SEGMENT X Y Z X Y Z X Y Z

1 LT 14.3810 0.0000 -13.7500 0.00000 0.00000 0.00000 0.017822 0.000000 -0.088444
2 CT 13.1607 0.0000 -19.0719 0.00000 0.00000 0.00000 0.114863 0.000000 -0.110519
3 UT 11.3138 0.0000 -26.9380 0.00000 0.00000 0.00000 -0.038031 0.000000 -0.0754464 N 9.2835 0.0000 -35.5314 0.00000 0.00000 0.00000 -0.042274 0.000000 -0.074372
5 N 7.7752 0.0000 -41.8334 0.00000 0.00000 0.00000 -0.047117 0.000000 -0.073212
6 RUL 22.9407 3.4200 -14.4893 0.00000 0.00000 0.00000 0.041548 0.000000 -0.039498
7 RLL 38.1602 3.4200 -10.3904 0.00000 0.00000 0.00000 -0.10099. 0.000000 0.188268
8 RF 48.1272 3.4200 -4.4560 0.00000 0.00000 0.00000 -0.187590 0.000000 -0.183587
9 LUL 22.9407 -3.4200 -14.4893 0.00000 0.00000 0.00000 0.041548 0.000000 -0.039498

10 LLL 38.1602 -3.4200 -10.3904 0.00000 0.00000 0.00000 -0.100994 0.000000 0.188268
11 LF 48.1272 -3.4200 -4.4560 0.00000 0.00000 0.00000 -0.187590 0.000000 -0.183587
12 RUA 12.3416 6.2400 -27.1319 0.00000 0.00000 0.00000 -0.114274 0.000000 -0.03821513 RLA 22.7581 6.2400 -21.4852 0.00000 0.00000 0.00000 -0.266915 0.000000 0.736709
14 LUA 12.3416 -6.2400 -27.1319 0.00000 0.00000 0.00000 -0.114274 0.000000 -0.038215
15 LLA 22.7581 -6.2400 -21.4852 0.00000 0.00000 0.00000 -0.266915 0.000000 0.736709
16 VEH 0.0000 0.0000 0.0000 0.00000 0.00000 0.00000 0.000000 0.000000 0.000000



PAGE 21

(INERTIAL) (LOCAL)
Ul ARRAY ( IN./SEC.**2) U2 ARRAY (RAD/SEC.**2) KINETIC ENERGY

EXTERNAL LINEAR ACCELERATIONS EXTERNAL ANGULAR ACCELERATIONS ( LB.- IN.)
SEGMIENT X Y Z X Y z LINEAR ANGULAR TOTAL

1 LT -0.12890+03 0.O0000+00 -0.1135D+04 0.0000D00.0 -0.48015D+02 0.000000.00 0.000000+00 0.000000+00 0.0000O00
2 CT 0.00000.00 0.00000.00 0.38610+03 0.000000+00 0.000000+00 0.00000.00 0.000000+00 0.O00000+00 0.000000+00
3 UT 0.69400+02 0.00000.00 0.3701D+03 0.000000+00 -0.318610.01 0.000000.00 0.00000+00 0.00000+00 0.000000+00
4 N 0.00000+00 0.O0000+00 0.38610.03 0.000000+00 0.000000+00 0.000000+00 0.000000+00 0.000000+00 0.000000+00
5 H 0.78220.02 0.00000+00 0.36800+03 -0.13304D-18 -0.267210+00 0.308510-16 0.000000+00 0.000000+00 0.000000+00
6 RUL -0.5309D.02 0.00000+00 -0.1198D+03 0.85493D-17 0.21827D+02 0.12373D-14 0.000000+00 0.000000 0.000000+00
7 RLL 0.00000+00 0.00000+00 0.3861D.03 0.000000+00 0.000000+00 0.000000.00 0.000000.00 0.00000+00 0.0000O00
8 RF -0.95110+01 0.O0000.00 -0.52100+03 0.000000+00 -0.176100+03O00b 0.000000+00 0.000000+00 0.00000D0 .O D00
9 LUL -0.53090.02 0.O0000+00 -0.11980+03 0.854930-17 0.21827D+02 0.123730-14 0.00000+00 0.000000+00 0.000000+00
10 LLL 0.00000+00 0.0000+00 0.38610+03 O.O0000D00 0.0O000000 0.000000+00 0.000000+00 O.OU0000+00 0.000000+00
11 LF -0.95110.01 0.00000.00 -0.5210D+03 0.O0000D00.0 -0.17610D+03 0.000000+00 0.000000+00 0.O000+00 0.000000+00
1? RUA 0.00000+00 0.00000+00 0.38610+03 0.000000+00 0.O0000+00 0.000000+00 0.000000.00 0.000000+00 0.000000+00
13 RLA 0.00000.00 0.00000+00 0.3861D+03 0.O0000+00 0.000000+00 0.000000+00 0.000000+00 0.000000+00 0.00000+00
14 LUA 0.000004,00 0.00000+00 0.3861D+03 0.000000+00 0.000000+00 0.000000+00 0.00000+00 0.00000+00 0.000000+00
15 LLA 0.OOOOD.00 0.00000+00 0.38610+03 0.000000.00 0.0u0000+00 0.000000+00 0.000000.00 0.00000+00 0.000000+00

TOTAL BODY KINETIC ENERGY
0.00000+00 0.00000+00 0.000000

(INERTIAL) (INERTIAL)
JOINT FORCES ( LB.) JOINT TORQUES ( IN. LB.) RELATIVE ANGULAR

JOINT IPIN X Y z X Y z VELOCITY (RAD/SEC.)

I P 0 -0.177D+02 0.0000.00 -0.1000+03 0.00000.00 0.00000+00 0.00000+00 0.000
2 W 0 -0.1920+02 0.O00D00.0 -0.8590402 0.00000+00 0.00000+00 0.00000+00 0.000
3 NP 0 -0.312D.01 0.0000+00 -0.158D+02 0.00000+00 0.00000+00 0.00000.00 0.000
4 HP 0 -0.2980^01 0.0000.00 -0.122D+02 0.00000.00 0.00000+00 0.00000+00 0.000
5 RH 0 0.2740+01 0.0000+00 0.653D+00 0.00000+00 0.00000+00 0.00000+00 0.000
6 RK 1 -^0.1320.01 0.0000+00 -0.5500+01 0.00000+00 0.00000+00 0.00000+00 0.000
7 RA 0 -0.3390+00 0.0000+00 0.2420)01 0.00000+00 0.0000+00 0.00000+00 0.000
8 LH 0 0.2740+01 0.000+00 0.653D+00 0.00000.00 0.00000+00 0.00000+00 0.000
9 LK 1 -0.1320+01 0.000+00 -0.550D.01 0.00000.00 0.00000+00 0.0000+00 0.000
10 LA 0 -0.3390+00 0.0000+00 0.2420+01 0.00000+00 0.00000.00 0.00000+00 0.000
11 RS 0 -0.2210+01 0.0000.00 -0.731D+01 0.00000+00 0.0000+00 0.00000+00 0.000
1? RE 1 -0.1580+01 0.0000.00 -0.1550+01 0.00000.00 0.00000+00 0.00000.00 0.000
13 LS 0 -0.2210.01 0.O000+00 -0.731D+01 0.00000.00 0.00000+00 0.O0000 0.000
14 LE 1 -0.1580+01 0.0000+00 -0.155D.01 0.O000D00.0 0.00000+00 0.0000D00 0.000
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BELT STRAIN (LOCAL OR ELLIPSOID) (INERTIAL) PENETRATION

POINT POINT SEGMENT LENGTH ENERGY LOSS REFERENCE POINT ( IN.) BELT FORCES ( LB.) ENERGY LOSS

NO. INDEX NO. ( IN.) ( IN. LB.) X Y Z X Y Z ( IN. LB.)

BELT NO. 1 OF HARNESS NO. 1
1 1 16 0.000 0.000 13.000 8.000 -10.300 0.000 0.000 0.000 0.000

2 2 1 4.124 0.000 -1.178 7.075 -0.781 0.000 0.000 0.000 0.000

3 3 1 1.402 0.000 -0.029 6.795 -1.534 0.000 0.000 0.000 0.000

4 4 1 1.574 0.000 0.910 5.778 -2.283 0.000 0.000 0.000 0.000

5 5 1 3.779 0.000 2.228 2.355 -3.192 0.000 0.000 0.000 0.000

6 6 1 2.557 0.000 2.957 0.000 3.059 0.000 0.000 0.000 0.000

7 8 1 2.656 0.000 1.785 -2.325 -3.343 0.000 0.000 0.000 0.000

8 9 1 3.388 0.000 0.011 -5.145 -2.728 0.000 0.000 0.000 0.000

9 10 1 1.187 0.000 -0.880 -5.789 -2.282 0.000 0.000 0.000 0.000

10 11 1 1.940 0.000 -2.460 -6.098 -1.200 0.000 0.000 0.000 0.000

11 12 16 4.738 0.000 13.000 -8.000 -10.300 0.000 0.000 0.000 0.000

TOTAL BELT ENERGY LOSS 0.000 0.000

CELT NO. 2 OF HARNESS NO. 1
12 13 16 0.000 0.000 13.000 -8.000 -10.300 0.000 0.000 0.000 0.000

13 14 1 4.748 0.000 -2.445 -6.101 -1.213 0.000 0.000 0.000 0.000

14 18 2 7.394 0.000 1.818 -5.439 -1.820 0.000 0.000 0.000 0.000

15 21 3 6.842 0.000 4.487 -0.133 3.734 0.000 0.000 0.000 0.000

16 22 3 6.406 0.000 4.421 3.319 -1.662 0.000 0.000 0.000 0.000

17 23 3 5.423 0.000 0.879 4.202 -5.672 0.000 0.000 0.000 0.000

18 27 16 10.829 0.000 0.000 5.000 -35.200 0.000 0.000 0.000 0.000

TOTAL BELT ENERGY LOSS 0.000 0.000

TOTAL HARNESS ENERGY LOSS 0.000 0.000

HPTURB ITER = 10 AT TIME = 16.000 MSEC. DELMAX = 0.010537 SCALE = 1.000000

HPTURB ITER = 10 AT TIME m 18.000 MSEC. DELMAX = 0.009232 SCALE z 1.000000

HPTURB ITER = 10 AT TIME = 19.000 MSEC. DELMAX = 0.009627 SCALE = 1.000000

HPTURB ITER x 10 AT TIME = 20.000 MSEC. DELMAX = 0.010050 SCALE - 1.000000

HPTURB ITER = 10 AT TIME = 21.000 MSEC. DELMAX x 0.010116 SCALE = 1.000000

HOPLAY TIME = 22.000 MSEC. NH,NB,NPTS NTs 1 2 8 181
NL(1)= 13 14 18 21 22 23 24 27

BB = 4.748 7.394 6.842 6.406 5.423 0.491 10.338

HPTURB ITER = 10 AT TIME = 22.000 MSEC. DELMAX z 0.012349 SCALE = 1.000000

HPTURB IIER = 10 AT TIME = 23.000 MSEC. DELMAX m 0.011517 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 24.000 MSEC. DELMAX a 0.011234 SCALE = 1.000000

HPTURB [TER = 10 AT TIME = 25.000 MSEC. DELMAX = 0.011569 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 26.000 MSEC. DELMAX = 0.012320 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 28.000 MSEC. DELMAX x 0.010639 SCALE j 1.000000

HPTUR8 ITER = 10 AT TIME = 29.000 MSEC. DELMAX 3 0.012461 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 30.000 MSEC. DELMAX = 0.014987 SCALE = 1.000000

HBPLAY TIME = 31.000 MSEC. NH,NB,NPTS NT= 1 2 7 181
NL(1)= 13 14 18 21 22 24 27
B8 = 4.748 7.394 6.842 6.406 5.572 10.679

HPTURB ITER = 10 AT TIME = 31.000 NSEC. DELMAX = 0.021341 SCALE = 1.000000

HBPLAY TIME = 32.000 NSEC. NHNB,NPTS NT= 1 2 8 181

NL(1)= 13 14 18 21 22 23 24 27

BB = 4.748 7.394 6.842 6.406 5.066 0.260 10.926

HPTURB ITER = 10 AT TIME = 32.000 MSEC. DELMAX = 0.016547 SCALE = 1.000000

H8PLAY TIME = 33.000 MSEC. NH,NB,NPTS NT= 1 2 7 181



Be x 4.748 7.394 6.842 6.406 5.066 11.186

HPTURB ITER x 10 AT TIME s 33.000 MSEC. DELMAX x 0.036770 SCALE = 1.000000

HBPLAY TIME = 34.000 MSEC. NH,NB,NPTS NT= 1 2 8 181
NL(1): 13 14 18 21 22 23 24 27
Be a 4.748 7.394 6.842 6.406 5.066 0.289 10.896

HPTURB ITER = 10 AT TIME = 34.000 MSEC. DELMAX v 0.041013 SCALE = 1.000000

HBPLAY TIME = 35.000 MSEC. NH,NB,NPTS NT=  1 2 7 181
NL(1)= 13 14 18 21 22 24 27
Be a 4.748 7.394 6.842 6.406 5.216 11.035

MPTURB ITER = 10 AT TIME = 35.000 MSEC. DELMAX = 0.021221 SCALE = 1.000000

HBPLAY TIME = 36.000 MSEC. NH,NB,NPTS NT=  1 2 8 181
NLI)= 13 14 18 21 22 23 24 27
BB a 4.748 7.394 6.842 6.406 4.847 0.195 11.210

HPTURB ITER = 10 AT TIME = 36.000 MSEC. DELMAX = 0.012648 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 37.000 MSEC. DELMAX = 0.015643 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 38.000 MSEC. DELMAX x 0.011152 SCALE = 1.000000

HPTURB ITER = 10 AT TIME x 39.000 MSEC. DELMAX x 0.014391 SCALE x 1.000000

HPTURB ITER = 10 AT TIME = 40.000 MSEC. DELMAX x 0.017690 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 41.000 MSEC. DELMAX = 0.015081 SCALE = 1.000000

HPTURB ITER z 10 AT TIME z 42.000 MSEC. DELMAX 2 0.017005 SCALE - 1.000000

HBPLAY TIME x 43.000 MSEC. NH,NBNPTS NTz 1 2 7 181

NL(1)x 13 14 18 21 22 24 27
Be a 4.748 7.394 6.842 6.406 4.910 11.342

HPTURB ITER = 10 AT TIME = 43.000 MSEC. DELMAX = 0.053120 SCALE - 1.000000

HBPLAY TIME = 44.000 MSEC. NHNB,NPTS NT: 1 2 8 181
NL(1)z 13 14 18 21 22 23 24 27
BR a 4.748 7.394 6.842 6.406 4.496 0.075 11.661

HPTURB ITER = 10 AT TIME z 44.000 MSEC. DELMAX 2 0.013932 SCALE x 1.000000

HPTUR8 ITER = 10 AT TIME m 45.000 MSEC. DELMAX = 0.012674 SCALE = 1.000000

HBPLAY TIME x 46.000 MSEC. NH,NB,NPTS NT: 1 2 7 181
NL(1)= 13 18 21 22 23 24 27
89 = 12.143 6.842 6.406 4.496 0.055 11.701

HPTURB ITER = 10 AT TIME z 46.000 MSEC. DELMAX = 0.014891 SCALE z 1.000000

HBPLAY TIME = 47.000 MSEC. NHNB,NPTS NTz 1 1 10 103
NL(1)= 1 3 4 5 6 8 9 10 11 12
B = 5.526 1.574 3.779 2.557 2.656 3.388 1.187 1.940 4.738

HPTURB ITER = 10 AT TIME z 47.000 MSEC. DELMAX = 0.018982 SCALE m 1.000000

HBPLAY TIME = 48.000 MSEC. NH,NB,NPTS NTz 1 2 6 181
NL(1)= 13 18 21 22 24 27
99 = 12.143 6.842 6.406 4.534 11.718

HPTURB ITER = 10 AT TIME x 48.000 MSEC. DELMAX x 0.064777 SCALE x 1.000000

HBPLAY TIME = 49.000 MSEC. NH,NB,NPTS NT= 1 2 7 181
NL(1)a 13 18 21 22 23 24 27
Be = 12.143 6.842 6.406 4.192 0.045 12.015

HPTURB ITER = 10 AT TIME = 49.000 MSEC. DELMAX z 0.010077 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 50.000 MSEC. DELMAX = 0.010283 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 51.000 MSEC. DELMAX = 0.012303 SCALE = 1.000000

HBPLAY TIME = 52.000 MSEC. NH,NB,NPTS NT= 1 2 6 181
NL(1): 13 18 21 22 24 27
B = 12.143 6.842 6.406 4.222 12.029



NPTURB ITER z 10 AT TIME s 52.000 MSEC. DELKAX 2 0.055553 SCALE x 1.000000

HPTURB ITER = 10 AT TIME = 53.000 MSEC. DELMAX z 0.035482 SCALE = 1.000000

HBPLAY TIME = 54.000 MSEC. NH,NB,NPTS NT= 1 1 9 103
NL(1)2 1 3 4 5 6 8 9 10 12
90 = 5.526 1.574 3.779 2.557 2.656 3.388 1.187 6.678

HPTURB ITER = 10 AT TIME = 54.000 MSEC. DELMAX a 0.024287 SCALE = 1.000000

HPTURB ITER = 10 AT TIME = 55.000 MSEC. DELMAX = 0.015678 SCALE = 1.000000

HPTURB ITER= 10 AT TIME = 56.000 MSEC. DELMAX = 0.011486 SCALE 2 1.000000

HBPLAY TIME = 57.000 MSEC. NH,NB,NPTS NT= 1 2 7 181
NL(1)= 13 18 19 21 22 24 27
B8 = 12.143 1.887 4.955 6.406 3.880 12.372

HPTURB ITER = 10 AT TIME = 57.000 MSEC. DELMAX 2 0.385309 SCALE = 0.259532

HBPLAY TIME = 58.000 MSEC. NH,NB,NPTS NT: 1 2 8 181
NL(1)= 13 18 19 20 21 22 24 27
BB x 12.143 1.887 1.817 3.139 6.406 3.880 12.372

HPTURB ITER = 10 AT TIME 2 58.000 MSEC. DELMAX = 0.443658 SCALE x 0.225399

HBPLAY TIME = 59.000 MSEC. NH,N9,NPTS NT= 1 2 9 181
NL(1)z 13 16 18 19 20 21 22 24 27
BR = 7.889 4.253 1.887 1.817 3.139 6.406 3.974 12.277

HPTURB ITER = 10 AT TIME 2 59.000 MSEC. DELMAX m 0.052001 SCALE = 1.000000

HBP,AY TIME = 60.000 MSEC. NHNBNPTS NT= 1 2 8 181
NI,1)= 13 18 19 20 21 22 24 27
V.6 2 12.143 1.887 1.817 3.139 6.406 4.086 12.165

HPTURB ITER x 10 AT TIME x 60.000 MSEC. DELMAX x 0.057808 SCALE 2 1.000000

HBPLAY TIME = 61.000 MSEC. NHNRNPTS NT: 1 2 7 181
NL(1)= 13 18 20 21 22 24 27
99 • 12.143 3.703 3.139 6.406 4.156 12.096

HPTURB ITER x 10 AT TIME z 61.000 MSEC. DELMAX z 0.015872 SCALE z 1.000000

HPTURB ITER z 10 AT TIME 2 62.000 MSEC. DELMAX a 0.022130 SCALE = 1.000000

HPTURB ITER = 10 AT TIME x 63.000 MSEC. DELMAX a 0.015337 SCALE a 1.000000

NBPLAY TIME = 64.000 MSEC. NHNB,NPTS NT: 1 2 6 181
NL(1)m 13 18 20 21 22 27
BB = 12.143 3.703 3.139 6.406 16.252

HPTURB ITER = 10 AT TIME • 64.000 MSEC. DELMAX u 0.011067 SCALE x 1.000000

HBPLAY TINE = 66.000 MSEC. NHNB,NPTS NT= 1 1 8 103
NL(1)m 1 3 4 5 6 8 9 12
B8 a 5.526 1.574 3.779 2.557 2.656 3.388 7.865

HPTURB ITER = 10 AT TIME = 67.000 MSEC. DELMAX a 0.011853 SCALE = 1.000000

HPTUR8 ITER = 10 AT TIME = 69.000 MSEC. DELMAX = 0.013454 SCALE = 1.000000

DINT CONV. TEST 72.000 N ANG VEL 22.55 0.2652E-02 0.1176E-03 0.1000E-03 0.1000E-03 0.1000E-03

TEST FAILED AT TIME = 0.072000 FOR H c 0.001000

DINT CONY. TEST 73.000 N ANG VEL 23.86 0.3624E-02 0.1518E-03 0.10OOE-03 0.1000E-03 0.1000E-03

TEST FAILED AT TIME = 0.073000 FOR H = 0.001000

DINT CONV. TEST 74.000 N ANG VEL 26.11 0.3039E'02 0.1164E-03 0.1000E-03 0.IOOOE-03 0.1000E'03

TEST FAILED AT TIME = 0.074000 FOR H = 0.001000
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(INERTIAL) (LOCAL) (LOCAL)
ANGULAR ROTATION (DEG) ANGULAR VELOCITY (RAD/SEC.) ANGULAR ACCELERATION (RAD/SEC.**2)

SEGMENT YAW PITCH ROLL X Y Z X Y Z

I LT 10.9078 40.4616 -2.5237 -3.50101 6.77176 3.01702 -712.525841 -923.312215 -344.896206
2 CT 5.8648 8.3877 -35.0629 -28.78011 38.13662 26.32712 2669.823703 4863.705052 714.436129
3 UT 22.6603 16.1176 4.2073 -4.55898 -8.33212 11.28470 -833.189019 -740.536145 24.730107
4 N 9.4134 -28.3216 9.0212 3.10468 -11.10456 11.62142 -474.529280 -2359.202265 525.452347
5 H -14.7037 -62.0894 29.6482 16.06835 -58.33883 6.84809 321.909908 -351.659929 252.225950
6 RUL 11.0166 100.4701 10.5736 -0.26043 -3.94123 -2.59116 -82.766870 -780.201793 66.972957
7 RLL -2.0078 53.9069 -3.2449 -2.05452 9.15294 -1.60027 12.275725 -89.117047 79.212811
8 RF -1.2125 146.0433 2.4774 3.41634 1.03537 -1.56581 -92.295830 747.087281 -23.919556
9 LUL 4.3688 101.7927 4.4680 -0.37199 -3.33541 -0.44435 -290.296221 -679.956631 528.292676

10 LLL -0.9289 45.3497 -1.2981 -0.57596 5.97768 0.06395 278.790377 -4.508498 528.778814
11 LF -0.5610 155.8698 1.6050 1.79239 0.13205 -0.59660 -177.520464 1209.576339 196.625307
12 RUA -75.0950 70.5657 -80.2833 -6.23227 -4.14211 -1.63954 244.397026 -3261.631891 -168.345676
13 RLA -21.0534 51.2884 -31.6271 -6.18955 1.21106 1.79408 113.635226 2487.522774 -303.100899
14 LUA -17.8558 62.4794 -23.3643 -2.95595 -0.00123 5.46149 322.014086 -2838.181399 888.201217
15 LLA -16.0460 60.3973 -21.7744 -2.73881 -15.25083 5.57354 441.700349 4146.746559 916.611615
16 VEH 0.0000 0.0000 0.0000 0.00000 0.00000 0.00000 0.000000 0.000000 0.000000

(INERTIAL) (INERTIAL) (INERTIAL)
LINEAR POSITION (IN.) LINEAR VELOCITY ( IN./SEC.) LINEAR ACCELERATIONS (G'S)

SEGMENT X Y Z X Y Z X Y Z

I LT 6.0377 0.0702 -13.0395 -334.65671 -2.92122 -92.21272 1.118456 -3.419755 -24.241372
2 CT 3.5221 -1.5083 -17,2697 -403.89532 -63.36301 -39.55188 -7.411998 0.308363 -23.341359
3 UT 1.5893 -2.7194 -24.7657 -399.28403 -115.11128 -20.63141 -8.535068 3.408484 -20.077252
4 N "0.46'1 -2.8941 -33.1662 -319.46157 -121.58509 -38.64033 16.009901 -4.901599 -22.093312
5 H 4.6Z68 -1.0902 -36.0984 -178.47710 -69.83431 287.80272 -29.256214 -10.703850 8.134162
6 RUL 13.6013 3.3950 -14.9332 -345.17072 -4.32318 -59.80904 2.896528 -1.986709 -14.025632
7 RLL 29.0739 3.6383 -12.6201 -300.76311 12.64266 -73.16830 3.883535 0.620604 6.154392
8 RF 39.4986 3.6714 -8.4455 -258.02278 23.08008 -137.61724 0.173190 0.601745 -0.915789
9 LUL 15.0441 -3.3466 -14.9210 -314.88548 2.85212 -60.25035 6.374569 3.680291 -3.334002
10 LLL 29.7934 -3.3024 -12.0614 -278.81100 10.63011 -57.36381 9.156247 6.479980 13.521611
11 LF 39.2761 -3.3229 -7.6097 -244.93381 11.69052 -92.38042 4.608846 0.164379 1.561647
12 RUA 3.1574 3.4023 -29.0240 -426.99852 -109.61718 -32.04897 -2.643843 6.759738 6.506879
13 RLA 15.1710 5.9986 -24.3530 -429.54688 -25.03050 -46.34975 23.116917 3.958924 9.885922
14 LUA 7.1965 -8.0306 -27.9271 -282.38560 -78.35066 -29.72059 -9.173876 2.088389 27.959874
15 LLA 19.2594 -6.2444 -21.8664 -343.80786 -23.50199 71.96752 11.107169 -20.329519 -12.311190
16 VEH -12.3548 0.0000 0.0000 -308.87040 0.00000 0.00000 0.000000 0.000000 0.000000
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(INERTIAL) (LOCAL)
*U1 ARRAY ( IN./SEC.**2) U2 ARRAY (RA0ISEC.**2) KINETIC ENERGY

EXTERNAL LINEAR ACCELERATIONS EXTERNAL ANGULAR ACCELERATIONS ( LB.- IN.)
* SEGMENT X Y Z X Y Z LINEAR ANGULAR TOTAL

1 LT -0.3009D+03 0.1559D+02 -0.2698D+05 -0.60308D0O3 -0.27927D+04 -0.229710403 0.542660+04 0.413080+02 0.546790+04
2 CT 0.2569D.03 -0.52200.03 -0.6204D+03 0.884290+04 0.838180+04 0.71444D+03 0.286200+04 0.54259D+03 0.340460+04
3 UT -0.6894D.03 -0.24300+03 0.4419D.03 -0.690290+03 -0.15455D+03 0.165130.02 0.12032D+05 0.282180+03 0.12314D+05
4 N 0.00000+00 0.00000.00 0.38610+03 -0.26984D+04 0.10411D+05 0.52545D+03 0.50402D+03 0.330660+01 0.507330+03
5 H 0.00000.00 0.00000.00 0.38610.03 -0.35125D+03 0.92855D+03 0.252230.03 0.18467D+04 0.56365D+03 0.241040.04
6 RUL 0.12440+03 -0.7761D+01 0.54260+02 -0.239390.01 0.52884D+02 -0.103540+01 0.361220+04 0.16567D+02 0.36287D+04
7 RLL 0.00000+00 0.00000.00 0.3861D+03 -0.821760+01 -0.244130+03 -0.155980.03 0.121340.04 0.220310.02 0.12355D+04
8 RF 0.00000+00 0.00000.00 0.38610+03 -0.180220+03 0.111200+04 -0.75866D+03 0.23167D+03 0.27743D+00 0.23195D+03
9 LUL -0.1221D+04 0.24720+04 0.26.45D+04 -0.70853D+03 -0.120760*04 -0.31901D+03 0.30251D+04 0.113620+02 0.303650+04
10 LLL 0.00000.00 0.00000+00 0.38610+03 -0.664860+01 -0.173620+03 -0.14022D+03 0.102590+04 0.899640+01 0.103490+04
11 LF 0.00000+00 0.00000+00 0.3861D+03 -0.209690+03 0.812010+03 -0.722140+02 0.18487D+03 0.697680-01 0.184940+03
12 RUA 0.00000+00 0.00000.00 0.3861D+03 -0.444830+02 -0.70077D+04 0.794930+03 0.140220+04 0.491510+01 0.140710+04
13 RLA -0.86030+02 -0.4004D+01 0.7761D+03 0.312990+02 0.344410+04 -0.573710+02 0.143120+04 0.66593D+01 0.143790+04
14 LUA 0.00000+00 0.00000+00 0.38610+03 -0.163980+03 -0.902730+03 0.562510+02 0.622710+03 0.114780+01 0.62386D+03
15 LLA -0.9690D+04 -0.7116D+04 -0.37490+04 0.20275D+04 0.70096D+04 0.12476D+04 0.94712D+03 0.403190+02 0.987440+03

TOTAL BODY KINETIC ENERGY
0.36368D+05 0.154540+04 0.379130+05

(INERTIAL) (INERTIAL)
JOINT FORCES ( 18B.) JOINT TORQUES ( IN. LB.) RELATIVE ANGULAR

JOINT IPIN X Y Z X Y Z VELOCITY (RAD/SEC.)

1 P 0 -0.478D+03 0.156D+03 -0.1200+04 0.1437D+04 0.17300+04 -0.45880+03 47.900
2 W 0 -0.373D+03 0.134D+03 -0.9190+03 -0.2162D+04 -0.65680+03 0.7903D+03 63.460
3 NP 0 -0.296D+03 -0.1440+03 0.9140+01 -0.21780+03 0.5526D.03 0.5465D+02 4.653
4 HP 0 -0.3490+03 -0.128D+03 0.851D+02 -0.80350+02 0.28720+03 0.40010+02 48.641
5 RH 0 0.9680+02 -0.374D+02 -0.2760+03 0.15490+01 0.60420+02 0.19980.02 11.110
6 RK 1 0.3830+02 0.7310+01 0.463D+02 -0.98200+01 -0.73770.02 0.42080+02 13.094
7 RA 0 0.3600+00 0.1250+01 -0.3980D+01 0.60570.01 0.45630+02 0.6082D+01 8.104
8 LH 0 0.316D+03 0.1740+01 -0.1080.03 -0.10490+02 0.56900+02 0.2195D+02 10.800
9 1K 1 0.9900+02 0.6360+02 0.1230+03 -0.17390+03 -0.4959D+02 0.23650+03 9.313
10 LA 0 0.9580+01 0.342D+00 0.1170+01 0.86970.01 0.33330+02 0.31590+01 6.037
11 RS 0 0.123D+03 0.6090+02 0.770D+02 0.23290+02 -0.39630+02 0.24920+02 9.125
12 RE 1 0.1380+03 0.2340+02 0.465D+02 -0.5987D.02 0.10900+04 -0.43210.03 5.353
13 1S 0 0.1630+03 0.3780+00 0.1340+03 -0.78960+01 -0.5782D.02 0.37550+02 12.112
14 LE 1 0.2140+03 -0.1120+02 -0.1530+02 -0.18600+03 0.14400+03 0.29890.03 15.250
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POSTPROCESSOR CONTROL PARAMETERS

*HIC &HSI POINT CSI POINT



DATE: 2 SEPT 1988 PAGE 26
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULAlION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 21.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

POINT TOTAL ACCELERATION (G'S)

POINT ( 0.00, 0.00, 0.00) ON POINT ( 0.00, 0.00, 0.00) ON POINT ( 0.00, 0.00, 0.00) ON
SEGMENT NO. 3 - UT SEGMENT NO. -5 - H SEGMENT NO. 5 - H

TIME IN UT REFERENCE ACCELEROMETER (10G) IN VEH REFERENCE
(MSEC) X Y Z RES X Y Z RES X Y Z RES

0.000 -0.020 0.000 -0.082 0.084 -0.262 0.000 0.890 0.928 -0.047 0.000 -0.073 0.087
2.000 -0.014 0.000 -0.107 0.108 -0.260 0.000 0.865 0.903 -0.051 0.000 -0.098 0.111
4.000 -0.007 0.000 -0.179 0.179 -0.258 0.000 0.793 0.834 -0.067 0.000 -0.168 0.181
6.000 -0.006 -0.003 -0.247 0.247 -0.269 0.000 0.725 0.774 -0.093 0.000 -0.232 0.250
8.00r, -0.019 -0.012 -0.314 0.315 -0.306 -0.002 0.658 0.725 -0.144 -0.002 -0.289 0.323
10.000 -0.061 -0.023 -0.386 0.391 -0.379 -0.005 0.586 0.698 -0.233 -0.005 -0.342 0.413
12.000 -0.091 -0.032 -0.464 0.474 -0.475 -0.008 0.507 0.695 -0.344 -0.008 -0.396 0.525
14.000 -0.099 -0.023 -0.547 0.556 -0.487 -0.006 0.425 0.646 -0.375 -0.006 -0.474 0.604
16.000 -0.132 -0.024 -0.623 0.638 -0.506 -0.007 0.348 0.614 -0.411 -0.007 -0.544 0.682
18.000 -0.111 -0.005 -0.719 0.727 -0.510 -0.003 0.253 0.570 -0.437 -0.003 -0.635 0.771
20.000 -0.133 -0.001 -0.791 0.802 -0.525 -0.002 0.181 0.555 -0.468 -0.002 -0.702 0.844
22.000 -0.197 -0.016 -0.854 0.876 -0.551 -0.005 0.119 0.564 -0.509 -0.006 -0.756 0.911
24.000 -0.382 -0.063 -1.317 1.373 -0.662 -0.179 -0.342 0.767 -0.724 -0.179 -1.179 1.395
26.000 -0.390 -0.112 -1.296 1.358 -0.685 -0.231 -0.314 0.788 -0.739 -0.231 -1.147 1.384
28.000 -0.357 0.556 -1.166 1.340 -0.682 -0.014 -0.181 0.705 -0.705 -0.014 -1.019 1.239
30.000 -0.438 0.816 -1.246 1.553 -0.702 0.035 -0.256 0.748 -0.742 0.035 -1.087 1.317
32.000 -2.733 -0.835 -0.461 2.895 -1.271 -0.218 0.576 1.412 -1.106 -0.220 -0.149 1.137
34.000 -2.186 -0.420 -0.403 2.263 -1.208 -0.216 0.667 1.397 -1.025 -0.219 -0.076 1.051
36.000 -3.145 -0.474 -0.313 3.196 -1.481 -0.353 0.849 1.743 -1.252 -0.357 0.159 1.312
38.000 -4.178 -0.580 -1.221 4.391 -1.843 -0.709 0.133 1.979 -1.769 -0.710 -0.467 1.963
40.000 -5.137 0.364 -1.250 5.299 -2.004 -0.530 0.280 2.092 -1.897 -0.533 -0.297 1.993
42.000 -6.838 1.'97 -2.254 7.334 -2.388 -0.543 -0.390 2.479 -2.417 -0.540 -0.885 2.630
44.000 -14.419 -3.743 0.830 14.920 -4.097 -1.242 3.893 5.787 -3.227 -1.300 3.624 5.024
46.000 -16.621 -1.760 -0.518 16.722 -4.375 -1.075 3.474 5.689 -3.633 -1.143 3.226 4.991
48.000 -21.535 0.772 0.632 21.558 -4.411 -0.608 5.515 7.088 -3.372 -0.744 5.190 6.234
50.000 -41.704 -14.755 6.467 44.707 -8.393 -3.295 18.145 20.262 -5.470 -3.858 18.124 19.321
52.000 -46.097 -12.754 8.809 48.633 -8.850 -2.015 24.198 25.844 -5.684 -2.996 24.033 24.877
54.000 -59.506 -18.177 14.142 63.807 -11.972 -2.812 40.775 42.589 -8.224 -4.949 40.493 41.615
56.000 -60.433 -15.422 13.472 63.808 -11.763 -2.643 48.226 49.710 -9.706 -5.876 47.398 48.737
58.000 -73.471 -17.978 -2.410 75.677 -11.839 -4.818 45.094 46.871 -12.593 -8.610 43.319 45.927
60.000 -93.922 -15.685 14.909 96.382 -10.687 1.243 64.829 65.716 -16.338 -5.515 62.414 64.752
62.000 -39.398 -7.543 -3.263 40.247 -8.458 0.385 50.073 50.783 -16.781 -5.749 46.585 49.848
64.000 -13.416 -3.242 -10.799 17.525 -4.985 0.413 34.219 34.583 -13.561 -4.374 30.511 33.674
66.000 2.837 -2.587 -20.041 20.406 -4.396 -0.971 17.138 17.719 -9.978 -3.581 13.198 16.929
68.000 12.171 -3.027 -29.353 31.921 -6.574 -2.288 10.559 12.647 -10.367 -3.898 5.106 12.195
70.000 12.817 -4.431 -27.755 30.891 -6.991 -2.721 11.812 13.993 -11.904 -4.656 4.693 13.617
72.000 8.827 -2.877 -26.335 27.924 -5.142 -2.316 12.679 13.876 -11.519 -4.665 5.172 13.461
74.000 3.362 -1.720 -32.445 32.664 -5.688 -2.458 13.892 15.211 -13.307 -5.198 4.223 14.897
76.000 -2.984 1.218 -32.702 32.861 -6.355 -2.850 21.202 22.317 -19.656 -7.488 6.458 22.003
78.000 -4.104 3.340 -30.967 31.417 -5.758 -2.791 26.452 27.215 -24.295 -9.144 7.173 26.932
80.000 -0.706 4.868 -21.526 22.081 -3.903 -2.154 32.157 32.464 -29.256 -10.704 8.134 32.197



DATE: 2 SEPT 1988 PAGE 27
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 22.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK
CRASH VICTIM: 95TH PERCENTILE MALE

POINT REL. VELOCITY (1IN./SEC.)

POINT ( 0.00, 0.00, 0.00) ON POINT ( 0.00, 0.00, 0.00) ON POINT ( 0.00, 0.00, 0.00) ON
SEGMENT NO. 3 - UT SEGMENT NO. 5 - H SEGMENT NO. 5 - H

TIME IN VEH REFERENCE IN VEH REFERENCE IN UT REFERENCE
(MSEC) X Y Z RES X Y Z RES X Y Z RES

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2.000 0.357 0.000 -0.064 0.362 0.349 0.000 -0.062 0.355 -0.008 0.000 0.000 0.008
4.000 1.482 0.000 -0.168 1.491 1.463 0.000 -0.163 1.472 -0.020 0.061 0.000 0.020
6.000 3.368 -0.002 -0.329 3.384 3.332 0.000 -0.320 3.347 -0.037 0.002 0.000 0.037
8.000 6.010 -0.010 -0.534 6.034 5.944 -0.002 -0.519 5.967 -0.067 0.008 0.000 0.068
10.000 9.392 -0.024 -0.792 9.425 9.275 -0.005 -0.764 9.307 -0.120 0.019 0.000 0.121
12.000 13.502 -0.048 -1.096 13.546 13.296 -0.010 -1.048 13.338 -0.211 0.038 0.000 0.214
14.000 18.360 -0.073 -1.462 18.418 18.037 -0.016 -1.386 18.090 -0.332 0.057 0.000 0.336
16.000 23.966 -0.096 -1.885 24.040 23.526 -0.022 -1.782 23.593 -0.452 0.074 -0.001 0.458
18.000 30.318 -0.118 -2.369 30.411 29.761 -0.028 -2.239 29.845 -0.572 0.090 -0.001 0.579
20.000 37.426 -0.138 -2.913 37.539 36.747 -0.034 -2.754 36.851 -0.697 0.104 -0.001 0.704
22.000 45.254 -0.173 -3.495 45.389 44.477 -0.043 -3.312 44.601 -0.798 0.130 -0.001 0.808
24.000 53.624 -0.222 -4.417 53.806 52.814 -0.157 -4.225 52.983 -0.832 0.065 -0.001 0.835
26.000 62.779 -0.294 -5.297 63.002 61.919 -0.307 -5.089 62.128 -0.885 -0.012 0.003 0.88S
28.000 72.709 -0.176 -6.137 72.968 71.793 -0.419 -5.907 72.037 -0.945 -0.242 0.010 0.975
30.000 83.404 0.352 -6.915 83.690 82.451 -0.398 -6.666 82.721 -0.986 -0.749 0.019 1.238
32.000 94.080 0.535 -7.240 94.360 93.727 -0.423 -7.110 93.997 -0.376 -0.957 0.041 1.029
34.000 104.889 0.071 -7.234 105.138 105.604 -0.633 -7.306 105.859 0.710 -0.706 0.097 1.006
36.000 116.510 -0.408 -7.277 116.737 118.233 -0.984 -7.495 118.474 1.722 -0.585 0.197 1.830
38.000 127.722 -1.024 -7.102 127.923 131.306 -1.474 -7.573 131.533 3.590 -0.474 0.404 3.643
40.000 139.233 -1.201 -6.715 139.400 145.087 -1.867 -7.440 145.290 5.849 -0.719 0.720 5.937
42.000 149.450 -0.660 -6.479 149.592 158.571 -2.237 -7.528 158.765 9.079 -1.685 1.225 9.315
44.000 155.812 -0.836 -4.740 155.887 170.774 -2.712 -6.337 170.913 14.855 -2.106 2.198 15.163
46.000 157.720 -3.088 -1.115 157.754 181.675 -3.707 -3.283 181.743 23.690 -1.112 4.061 24.061
48.000 156.096 -4.58. 3.913 156.213 191.901 -4.378 0.957 191.953 35.308 -0.762 6.593 35.927
50.000 141.126 -13.942 16.832 142.808 199.739 -6.638 13.452 200.301 57.525 5.185 12.814 59.163
52.000 122.195 -24.412 32.266 128.719 206.670 -9.011 29.910 209.017 82.311 11.324 21.803 85.900
54.000 94.373 -38.752 54.224 115.535 211.079 -12.280 56.971 218.976 112.157 18.960 37.279 119.701
56.000 63.940 -52.830 78.311 114.069 213.707 -16.371 91.124 232.899 141.171 23.677 58.599 154.673
58.000 27.937 -68.681 99.258 123.894 214.085 -21.715 126.806 249.767 171.680 26.531 86.244 193.948
60.000 -48.785 -89.387 132.584 167.178 209.556 -25.937 169.668 270.875 238.362 28.911 120.368 268.591
62.000 -77.547 -101.219 145.352 193.355 203.606 -30.570 209.855 293.988 252.303 25.298 154.604 296.984
64.000 -88.016 -107.303 145.939 201.393 199.040 -34.244 238.403 312.451 249.362 19.440 183.655 310.304
66.000 -87.056 -109.586 135.436 194.758 196.297 -37.048 254.173 323.279 237.429 13.587 207.586 315.673
68.000 -81.208 -110.824 115.623 179.570 193.532 -39.896 261.153 327.486 220.628 9.256 230.063 318.891
70.000 -73.848 -112.242 90.482 161.984 189.212 -43.176 264.497 328.061 200.518 6.746 252.981 322.881
72.000 -68.106 -113.520 68.202 148.919 183.289 -46.872 268.296 328.290 181.488 4.619 273.349 328.145
74.000 -67.903 -114.780 45.146 140.795 177.090 -50.470 271.958 328.435 167.908 1.761 295.644 340.002
76.000 -74.122 -116.052 20.340 139.197 166.505 -55.141 276.104 327.105 156.313 -2.407 320.292 356.408
78.000 -83.506 -116.413 -2.649 143.291 150.797 -61.731 281.259 325.049 143.815 -8.988 343.115 372.145
80.000 -90.414 -115.111 -20.631 147.820 130.393 -69.834 287.803 323.589 126.450 -16.916 360.086 382.017



DATE: 2 SEPT 1988 PAGE 28
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 23.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE
POINT REL. LINEAR DISPLACEMENT (IN.)

POINT ( 0.00, 0.00, 0.00) ON POINT ( 0.00, 0.00, 0.00) ON POINT ( 0.00, 0.00, 0.00) ON
SEGMENT NO. 3 - UT SEGMENT NO. 5 - H SEGMENT NO. 5 - H

TIME IN VEH REFERENCE IN VEH REFERENCE IN UT REFERENCE
(MSEC) X Y Z RES X Y Z RES X Y Z RES

0.000 11.314 0.000 -26.938 29.217 7.775 0.000 -41.833 42.550 -0.022 0.000 -15.310 15.310
2.000 11.314 0.000 -26.938 29.218 7.775 0.000 -41.833 42.550 -0.022 0.000 -15.310 15.310
4.000 11.316 0.000 -26.938 29.218 7.777 0.000 -41.834 42.550 -0.022 0.000 -15.310 15.310
6.000 11.320 0.000 -26.939 29.221 7.782 0.000 -41.834 42.552 -0.023 0.000 -15.310 15.310
8.000 11.330 0.000 -26.940 29.225 7.791 0.000 -41.835 42.554 -0.023 0.000 -15.310 15.310

10.000 11.345 0.000 -26.941 29.232 7.806 0.000 -41.836 42.558 -0.022 0.000 -15.310 15.310
12.000 11.368 0.000 -26.943 29.243 7.828 0.000 -41.838 42.564 -0.022 0.000 -15.310 15.310
14.000 11.400 0.000 -26.945 29.257 7.860 0.000 -41.840 42.572 -0.021 0.000 -15.310 15.310
16.000 11.442 0.000 -26.949 29.277 7.901 0.000 -41.844 42.583 -0.020 0.001 -15.310 15.310
18.000 11.496 -0.001 -26.953 29.302 7.954 0.000 -41.848 42.597 -0.017 0.001 -15.310 15.310
20.000 11.564 -0.001 -26.958 29.334 8.021 0.000 -41853 42.614 -0.015 0.001 -15.310 15.310
22.000 11.646 -0.001 -26.965 29.372 8.102 0.000 -41.859 42.636 -0.011 0.002 -15.310 15.310
24.000 11.745 -0.002 -26.972 29.419 8.199 0.000 -41.866 42.661 -0.005 0.004 -15.310 15.310
26.000 11.861 -0.002 -26.982 29.474 8.314 -0.001 -41.876 42.693 0.003 0.008 -15.310 15.310
28.000 11.996 -0.003 -26.994 29.539 8.447 -0.002 -41.887 42.730 0.014 0.016 -15.310 15.310
30.000 12.152 -0.003 -27.007 29.615 8.601 -0.003 -41.899 42.73 0.027 0.024 -15.310 15.310
32.000 12.330 -0.001 -27.021 29.701 8.777 -0.003 -41.913 42.822 0.044 0.032 -15.310 15.310
34.000 12.529 -0.001 -27.036 29.798 8.977 -0.004 -41.928 42.878 0.069 0.042 -15.310 15.310
36.000 12.750 -0.001 -27.050 29.905 9.200 -0.006 -41.943 42.940 0.102 0.058 -15.309 15.309
38.000 12.995 -0.003 -27.065 30.023 9.450 -0.008 -41.958 43.009 0.147 0.081 -15.308 15.309
40.000 13.262 -0.005 -27.079 30.152 9.726 -0.012 -41.973 43.085 0.206 0.112 -15.306 15.308
42.000 13.551 -0.007 -27.092 30.292 10.030 -0.016 -41.988 43.169 0.279 0.149 -15.303 15.306
44.000 13.857 -0.007 -27.104 30.441 10.360 -0.021 -42.002 43.261 0.371 0.191 -15.298 15.303
46.000 14.171 -0.011 -27.110 30.590 10.712 -0.027 -42.012 43.356 0.499 0.245 -15.288 15.298
48.000 14.486 -0.019 -27.107 30.735 11.086 -0.035 -42.014 43.452 0.659 0.307 -15.273 15.290
50.000 14.784 -0.037 -27.087 30.859 11.478 -0.046 -42.001 43.541 0.868 0.380 -15.247 15.276
52.000 15.048 -0.075 -27.039 30.944 11.884 -0.062 -41.958 43.609 1.144 0.470 -15.201 15.252
54.000 15.266 -0.138 -26.953 30.976 12.302 -0.083 -41.873 43.643 1.497 0.561 -15.128 15.212
56.000 15.424 -0.230 -26.821 30.940 12.727 -0.111 -41.726 43.624 1.939 0.645 -15.010 15.148
58.000 15.520 -0.349 -26.641 30.834 13.156 -0.149 -41.507 43.543 2.449 0.714 -14.836 15.054
60.000 15.493 -0.507 -26.412 30.624 13.579 -0.197 -41.214 43.394 2.991 0.751 -14.606 14.928
62.000 15.361 -0.699 -26.130 30.319 13.993 -0.253 -40.832 43.164 3.548 0.697 -14.323 14.772
64.000 15.193 -0.909 -25.837 29.987 14.395 -0.318 -40.382 42.872 4.108 0.585 -13.976 14.579
66.000 15.017 -1.126 -25.554 29.661 14.790 -0.390 -39.887 42.543 4.633 0.439 -13.579 14.354
68.000 14.848 -1.347 -25.302 29.368 15.180 -0.466 -39.371 42.199 5.107 0.285 -13.141 14.101
70.000 14.693 -1.569 -25.096 29.123 15.563 -0.549 -38.?A5 41.851 5.528 0.131 -12.660 13.815
72.000 14.552 -1.795 -24.938 28.929 15.936 -0.639 -38.313 41.500 5.887 -0.018 -12.144 13.496
74.000 14.417 -2.024 -24.824 28.778 16.297 -0.737 -37.772 41.145 6.179 -0.156 -11.604 13.147
76.000 14.275 -2.255 -24.759 28.668 16.641 -0.842 -37.225 40.784 6.409 -0.281 -11.038 12.767
78.000 14.118 -2.487 -24.742 28.595 16.959 -0.959 -36.667 40.411 6.577 -0.392 -10.451 12.355
80.000 13.944 -2.719 -24.766 28.551 17.242 -1.090 -36.098 40.019 6.684 -0.491 -9.851 11.915



DATE: 2 SEPT 1988 PAGE 29

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION
TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 24.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

SEGMENT ANGULAR ACCELERATION (REV/SEC.**2)

SEGMENT NO. 3 - UT SEGMENT NO. 5 - H SEGMENT NO. 5 - H

TIME IN UT REFERENCE IN H REFERENCE IN VEH REFERENCE

(MSEC) X Y Z RES X Y Z RES X Y Z RES

0.000 0.000 -,'.137 0.000 0.137 0.000 -0.185 0.000 0.185 0.000 -0.185 0.000 0.185

2.000 0.001 -0.042 0.002 0.043 -0.001 -0.052 0.000 0.052 -0.001 -0.052 0.000 0.052

4.000 0.006 0.040 0.015 0.043 -0.006 -0.067 0.000 0.067 -0.006 -0.067 0.002 0.067

6.000 -0.004 0.247 0.049 0.252 0.021 -0.177 -0.001 0.178 0.020 -0.177 -0.005 0.178

8.000 -0.039 0.665 0.129 0.678 0.107 -0.365 -0.002 0.380 0.104 -0.365 -0.027 0.380

10.000 -0.080 1.188 0.277 1.223 0.221 -0.482 0.002 0.530 0.215 -0.482 -0.050 0.530

12.000 -0.118 1.611 0.416 1.669 0.332 -0.264 0.016 0.424 0.326 -0.264 -0.062 0.424

14.000 -0.083 1.943 0.457 1.997 0.283 -0.730 0.029 0.784 0.282 -0.730 -0.038 0.784

16.000 -0.087 2.460 0.635 2.542 0.302 -1.430 0.043 1.462 0.303 -1.430 -0.029 1.462

18.000 0.008 2.589 0.664 2.673 0.141 -1.610 0.060 1.617 0.151 -1.610 0.026 1.617

20.000 0.037 2.973 0.948 3.120 0.102 -2.115 0.080 2.119 0.118 -2.115 0.054 2.119

22.000 -0.010 3.607 1.429 3.879 0.244 -3.094 0.108 3.106 0.262 -3.094 0.048 3.106

24.000 -8.600 7.157 4.7"0 12.171 7.768 -7.307 0.183 10.666 7.598 -7.307 -1.626 10.666

26.000 -9.914 7.450 4.950 13.353 10.014 -8.144 0.309 12.911 9.812 -8.143 -2.022 12.911

28.000 -1.602 6.837 5.335 8.819 0.731 -7.928 0.450 7.974 0.814 -7.928 0.260 7.974

30.000 -2.418 7.045 5.092 9.022 -1.971 -8.546 0.594 8.791 -1.785 -8.548 1.017 8.791

32.000 -5.518 18.566 11.214 22.381 8.491 -29.792 0.788 30.988 8.434 -29.793 -1.243 30.988

34.000 -5.789 14.342 10.997 18.977 8.985 -28.116 1.107 29.537 8.988 -28.117 -1.045 29.537

36.000 -10.236 20.115 12.679 25.887 15.101 -38.011 1.455 40.927 15.018 -38.013 -2.127 40.927

38.000 -27.100 26.891 17.134 41.846 30.178 -51.830 1.903 60.006 29.806 -51.828 -5.111 60.006

40.000 -22.699 24.663 16.092 37.182 22.068 -57.722 2.414 61.843 21.998 -57.727 -2.878 61.843

42.000 -30.498 28.252 24.219 48.113 21.827 -71.925 2.986 75.223 21.854 -71.937 -2.442 75.223

44.000 -32.187 56.105 49.690 81.565 50.733 -136.186 3.9U3 145.381 50.213 -136.179 -8.335 145.381

46.000 -28.042 37.572 48.859 67.714 44.955 -148.639 5.635 155.391 44.854 -148.665 -5.761 155.391

48.000 -20.702 -4.036 40.577 45.731 24.155 -149.938 7.474 152.055 24.678 -150.038 -0.423 152.055

50.000 -48.385 37.032 81.432 101.704 139.703 -302.280 11.206 333.190 138.788 -302.255 -19.874 333.190

52.000 20.899 8.412 77.489 80.698 86.870 -320.679 15.481 332.598 87.017 -320.899 -8.573 332.598

54.000 21.075 54.615 169.909 179.711 120.265 -438.481 21.646 455.190 120.241 -438.852 -12.223 455.190

56.000 15.799 22.276 164.884 16i.130 113.182 -428.843 29.299 444.494 113.279 -429.795 -4.359 444.494

58.000 -70.850 -73.615 -213.885 237.035 205.076 -427.000 36.749 475.117 204.444 -428.864 3.808 475.117

60.000 213.357 -282.895 320.674 477.894 -54.947 -386.330 39.469 392.208 -56.394 -388.083 -6.237 392.208

62.000 88.426 -23.362 27.240 95.430 -20.082 -300.005 42.593 303.679 -23.448 -302.770 1.119 303.679

64.000 44.445 -34.608 -63.285 84.723 -20.168 -163.484 40.696 169.676 -26.390 -1A7.272 10.665 169.676

66.000 -14.123 -63.981 -141.182 155.645 35.355 -125.898 37.342 135.996 24.564 -131.014 26.957 135.996

68.000 -37.438 -24.558 -71.335 84.222 82.975 -179.967 36.180 201.450 67.795 -186.059 36.984 201.450

70.000 -38.031 -65.178 -38.947 84.920 90.968 -166.521 37.777 193.473 68.935 -174.339 47.809 193.473

72.000 -58.153 -115.779 -40.978 135.889 65.468 -76.947 39.363 108.427 34.892 -86.935 54.600 108.427

74.000 -73.956 -128.701 -33.634 152.200 71.790 -104.065 35.913 131.427 39.042 -114.114 52.218 131.427

76.000 -108.913 -153.734 -12.238 188.802 85.877 -134.273 35.927 163.386 46.823 -145.589 57.501 163.386

78.000 -133.289 -152.796 3.154 202.787 80.966 -120.334 37.667 149.849 34.375 -133.462 58.829 149.849

80.000 -132.606 -117.860 3.936 177.457 51.234 -55.968 40.143 85.842 -0.345 -70.727 48.645 85.842



DATE: 2 SEPT 1988 PAGE 30
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 25.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

SEGMENT REL. ANGULAR VELOCITY (REV/SEC.)

SEGMENT NO. 3 - UT SEGMENT NO. 5 - H SEGMENT NO. 5 - H
TIME IN VEH REFERENCE IN VEH REFERENCE IN H REFERENCE
(MSEC) X Y Z RES X Y Z RES X Y Z RES

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1 O 0.000 0.000 0.000
4.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.000 0.000 0.000 0.000 -0.001 0.000 0.001 0.000 -0.001 0.000 0.001
8.000 0.000 0.001 0.000 0.001 0.000 -0.001 0.000 0.001 0.000 -0.001 0.000 0.001

10.000 0.000 0.003 0.001 0.003 0.001 -0.002 0.000 0.002 0.001 -0.002 0.000 0.002
12.000 0.000 0.006 0.002 0.006 0.001 -0.003 0.000 0.003 0.001 -0.003 0.000 0.003
14.000 0.000 0.009 0.003 0.010 0.002 -0.004 0.000 0.004 0.002 -0.004 0.000 0.004
16.000 0.000 0.014 0.004 0.014 0.002 -0.006 0.000 0.006 0.002 -0.006 0.000 0.006
18.000 0.000 0.019 0.005 0.019 0.003 -0.009 0.000 0.009 0.003 -0.009 0.000 0.009
20.000 0.000 0.024 0.006 0.025 0.004 -0.013 0.000 0.013 0.004 -0.013 0.000 J.013
22.000 0.001 0.031 0.009 0.032 0.005 -0.018 -0.001 0.019 0.005 -0.018 0.001 0.019
24.000 -0.012 0.044 0.021 0.050 0.016 -0.031 -0.003 0.035 0.017 -0.031 0.001 0.035
26.000 -0.026 0.058 0.033 0.072 0.033 -0.046 -0.007 0.057 0.034 -0.046 0.001 0.057
28.000 -0.036 0.072 0.046 0.093 0.046 -0.062 -0.009 0.077 0.047 -0.062 0.002 0.077
30.000 -0.036 0.085 0.055 0.108 0.044 -0.078 -0.007 0.089 0.044 -0.078 0.003 0.089
32.000 -0.037 0.112 0.075 0.139 0.045 -0.114 -0.006 0.123 0.045 -0.114 0.004 0.123
34.000 -0.049 0.146 0.102 0.185 0.067 -0.174 -0.010 0.187 0.067 -0.174 0.006 0.187
36.000 -0.076 0.180 0.132 0.236 0.105 -0.236 -0.016 0.258 0.106 -0.236 0.009 0.258
38.000 -0,114 0,231 0.174 0.311 0.158 -0.331 -0.025 0.367 0.159 -0.331 0.012 0.367
40,000 -0.139 0.277 0.212 0.376 0.200 -0.436 -0.031 0.481 0.202 -0.436 0.017 0.481
42.000 -0.172 0.326 0.260 0.452 0.239 -0.565 -0.035 0.614 0.240 -0.565 0.022 0.614
44.000 -0.196 0.409 0.348 0.571 0.285 -0.766 -0.041 0.818 0.287 -0.766 0.029 0.818
46.000 -0.235 0.504 0.469 0.728 0.385 -1.056 -0.056 1.125 0.388 -1.056 0.038 1.125
48.000 -0.229 0.530 0.567 0.809 0.447 -1.355 -0.060 1.428 0.449 -1.355 0.051 1.428
50.000 -0.241 0.669 0.811 1.079 0.652 -1.933 -0.092 2.042 0.655 -1.933 0.069 2.042
52.000 -0.192 0.728 0.993 1.246 0.850 -2.558 -0.116 2.698 0.854 -2.558 0.096 2.698
54.000 -0.059 0.902 1.343 1.618 1.071 -3.411 -0.144 3.578 1.075 -3.411 0.132 3.578
56.000 0.073 1.021 1.706 1.989 1.296 -4.299 -0.161 4.493 1.300 -4.297 0.183 4.493
58.000 0.050 0.985 1.756 2.014 1.581 -5.149 -0.162 5.389 1.586 -5.144 0.249 5.389
60.000 0.638 0.350 2.155 2.274 1.585 -6.117 -0.179 6.321 1.591 -6.109 0.325 6.32!
62.000 0.889 0.383 2.284 2.480 1.553 -6.864 -0.186 7.040 1.563 -6.852 0.408 7.040
64.000 0.999 0.342 2.217 2.456 1.491 -7.290 -0.171 7.443 1.512 -7.271 0.492 7.443
66.000 0.984 0.240 2.039 2.276 1.477 -7.552 -0.134 7.696 1.514 -7.524 0.570 7.696
68.000 0.901 0.147 1.885 2.095 1.563 -7.860 -0.072 8.014 1.626 -7.821 0.642 8.014
70.000 0.823 0.060 1.817 1.996 1.708 -8.236 0.012 8.412 1.807 -8.184 0.716 8.412
72.000 0.766 -0.148 1.772 1.936 1.824 -8.529 0.116 8.722 1.975 -8.458 0.794 8.722
74.000 0.692 -0.414 1.729 1.908 1.879 -8.677 0.222 8.881 2.095 -8.586 0.868 8.881
76.000 0.606 -0.733 1.717 1.963 1.971 -8.960 0.328 9.180 2.256 -8.849 0.939 9.180
78.000 0.491 -1.104 1.763 2.138 2.058 -9.256 0.445 9.492 2.428 -9.120 1.013 9.492
80.000 0.353 -1.429 1.829 2.347 2.089 -9.448 0.553 9.692 2.557 -9.285 1.090 9.692



DATE: 2 SEPT 1988 PAGE 31
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 26.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

SEGMENT REL. ANGULAR DISPLACEMENT (DEG)

SEGMENT NO. 3 - UT SEGMENT NO. 5 - H SEGMENT NO. 5 - H
TIME IN VEH REFERENCE IN VEH REFERENCE IN UT REFERENCE

(MSEC) YAW PITCH ROLL RES YAW PITCH ROLL RES YAW PITCH ROLL RES

0.000 0.000 13.280 0.000 13.280 0.000 13.460 0.000 13.460 0.000 0.180 0.000 0.180
2.000 0.000 13.280 0.000 13.280 0.000 13.460 0.000 13.460 0.000 0.180 0.000 0.180
4.000 0.000 13.280 0.000 13.280 0.000 13.460 0.000 13.460 0.000 0.180 0.000 0.180
6.000 0.000 13.280 0.000 13.280 0.000 13.459 0.000 13.459 0.000 0.180 0.000 0.180
8.000 0.000 13.280 0.000 13.280 0.000 13.459 0.000 13.459 0.000 0.179 0.000 0.179
10.000 0.001 13.281 0.000 13.281 0.000 13.458 0.000 13.458 -0.001 0.176 0.000 0.176
12.000 0.001 13.284 0.000 13.284 0.000 13.456 0.001 13.456 -0.001 0.171 0.00t 0.172
14.000 0.003 13.290 0.000 13.290 0.000 13.454 0.002 13.454 -0.003 0.164 0.003 0.164
16.000 0.005 13.298 0.000 13.298 0.000 13.450 0.003 13.450 -0.005 0.152 0.005 0.152
18.000 0.008 13.310 0.000 13.310 0.000 13.445 0.005 13.445 -0.008 0.135 0.007 0.136
20.000 0.012 13.325 0.000 13.325 0.000 13.437 0.008 13.437 -0.011 0.112 0.010 0.113
22.000 0.018 13.345 0.001 13.345 0.001 13.426 0.011 13.426 -0.016 0.081 0.014 0.084
24.000 0.027 13.372 -0.003 13.372 0.001 13.409 0.018 13.409 -0.025 0.037 0.027 0.052
26.000 0.043 13.409 -0.017 13.409 0.002 13.381 0.036 13.382 -0.040 -0.027 0.063 0.079
28.000 0.067 13.456 -0.042 13.456 0.003 13.343 0.067 13.343 -0.062 -0.113 0.124 0.17930.000 0.097 13.513 -0.069 13.513 0.005 13.293 0.101 13.293 -0.089 -0.220 0.191 0.305
32.000 0.136 13.582 -0.095 13.583 0.008 13.227 0.132 13.228 -0.126 -0.354 0.257 0.455
34.000 0.193 13.675 -0.127 13.677 0.011 13.123 0.173 13.124 -0.178 -0.552 0.343 0.673
36.000 0.265 13.791 -0.175 13.795 0.017 12.978 0.237 12.980 -0.245 -0.813 0.471 0.970
38.000 0.359 13.939 -0.243 13.946 0.023 12.775 0.333 12.779 -0.332 -1.162 0.657 1.374
40.000 0.476 14.123 -0.336 14.136 0.032 12.500 0.466 12.508 -0.443 -1.620 0.910 1.907
42.000 0.617 14.341 -0.449 14.364 0.042 12.140 0.628 12.156 -0.579 -2.196 1.220 2.572
44.000 0.797 14.601 -0.582 14.638 0.055 11.672 0.813 11.700 -0.757 -2.920 1.583 3.398
46.000 1.052 14.935 -0.739 14.997 0.068 11.017 1.061 11.067 -1.018 -3.903 2.055 4.511
48.000 1.383 15.315 -0.905 15.414 0.082 10.149 1.367 10.240 -1.367 -5.141 2.620 5.902
50.000 1.837 15.754 -1.063 15.912 0.093 8.975 1.755 9.144 -1.860 -6.738 3.301 7.683
52.000 2.445 16.263 -1.213 16.515 0.095 7.361 2.304 7.712 -2.540 -8.837 4.197 10.024
54.000 3.262 16.853 -1.279 17.247 0.077 5.221 2.994 6.017 -3.499 -11.531 5.240 12.994
56.000 4.376 17.548 -1.225 18.167 0.024 2.443 3.846 4.556 -4.830 -14.954 6.468 16.740
58.000 5.730 18.282 -1.076 19.232 -0.080 -0.956 4.867 4.960 -6.520 -19.021 7.925 21.188
60.000 7.198 18.725 -0.796 20.112 -0.263 -5.032 6.043 7.858 -8.457 -23.473 9.510 26.030
62.000 9.010 18.894 -0.167 20.927 -0.545 -9.713 7.216 12.079 -10.799 -28.287 10.903 31.183
64.000 10.887 19.035 0.596 21.863 -0.927 -14.811 8.405 16.984 -13.329 -33.526 12.297 36.700
66.000 12.684 19.097 1.389 22.806 -1.407 -20.134 9.632 22.235 -15.925 -38.944 13.770 42.339
68.000 14.326 19.070 2.120 23.692 -2.012 -25.641 10.994 27.755 -18.620 -44.470 15.523 48.056
70.000 15.868 18.985 2.772 24.554 -2.808 -31.383 12.610 33.588 -21.668 -50.163 17.827 53.960
72.000 17.346 18.800 3.344 25.369 -3.8/6 -37.343 14.579 39.712 -25.358 -55.941 20.942 60.003
74.000 18.753 18.447 3.806 26.080 -5.305 -43.404 16.970 46.004 -30.054 -61.584 25.198 66.009
76.000 20.091 17.906 4.127 26.679 -7.292 -49.559 19.979 52.473 -36.534 -66.989 31.360 71.966
78.000 21.384 17.148 4.271 27.175 -10.213 -55.825 23.994 59.178 -46.425 -71.980 41.030 77.911
80.000 22.660 16.188 4.207 27.614 -14.704 -62.089 29.648 66.073 -62.537 -76.081 56.973 83.815



DATE: 2 SEPT 1988 PAGE 32

RUN DESCRIPTION: EYAMPLE 1: BASIC SLED TEST SIMULATION
TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 27.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK
CRASH VICTIM: 95TH PERCENTILE MALE

JOINT PARAMETERS

JOINT NO. 3- NP JOINT NO. 4- HP
TIME STATE JOINT ANGLES (DEG) TOTAL TORQUE ( IN. LB.) STATE JOINT ANGLES (DEG) TOTAL TORQUE ( IN. LB.)

(MSEC) IPIN FLEXURE AZIMUTH TORSION SPRING VISCOUS RES. IPIN FLEXURE AZIMUTH TORSION SPRING VISCOUS RES.

0.000 0. 10.180 0.000 0.000 0.000 0.000 0.000 0. 10.000 0.000 0.000 0.000 0.000 0.000
2.000 0. 10.181 0.000 0.000 0.000 0.118 0.118 0. 9.999 0.000 0.000 0.000 0.118 0.118
4.000 0. 10.184 0.000 0.000 0.000 0.190 0.190 0. 9.996 0.000 0.000 0.000 0.194 0.194
6.000 0. 10.189 0.000 0.000 0.000 0.241 0.241 0. 9.991 0.000 0.000 0.000 0.263 0.263
8.000 0. 10.194 -0.001 0.000 0.000 0.224 0.224 0. 9.985 0.001 0.000 0.000 0.303 0.303

10.000 0. 10.197 -0.005 0.000 0.000 0.115 0.115 0. 9.979 0.002 0.000 0.000 0.284 0.284
12.000 0. 10.197 -0.013 -0.001 0.000 0.166 0.166 0. 9.974 0.005 0.000 0.000 0.187 0.187
14.000 0. 10.192 -0.026 -0.002 0.000 0.401 0.401 0. 9.971 0.009 -0.001 0.000 0.112 0.112
16.000 0. 10.182 -0.042 -0.003 0.000 0.680 0.680 0. 9.970 0.012 -0.002 0.000 0.069 0.069
18.000 0. 10.166 -0.061 -0.004 0.000 0.977 0.977 0. 9.969 0.013 -0.003 0.000 0.072 0.072
20.000 0. 10.144 -0.081 -0.006 0.000 1.281 1.281 0. 9.968 0.012 -0.004 0.000 0.104 0.104
22.000 0. 10.115 -0.104 -0.009 0.000 1.728 1.728 0. 9.967 0.009 -0.006 0.000 0.122 0.122
24.000 0. 10.068 -0.222 -0.013 0.000 3.586 3.586 0. 9.970 0.046 -0.009 0.000 0.771 0.771
26.000 0. 9.997 -0.530 -0.019 0.000 5.256 5.256 0. 9.977 0.134 -0.016 0.000 0.981 0.981
28.000 0. 9.907 -0.984 -0.026 0.000 6.009 6.009 0. 9.981 0.211 -0.024 0.000 0.458 0.458
30.000 0. 9.805 -1.332 -0.039 0.000 6.012 6.012 0. 9.978 0.136 -0.034 0.000 1.331 1.331
32.000 0. 9.671 -1.592 -0.058 0.000 9.657 9.657 0. 9.978 -0.039 -0.045 0.000 1.704 1.704
34.000 0. 9.440 -2.129 -0.084 0.000 14.463 14.463 0. 10.014 -0.105 -0.062 0.000 2.267 2.267
36.000 0. 9.152 -3.083 -0.113 0.000 18.782 18.782 0. 10.046 -0.075 -0.088 0.000 2.371 2.371
38.000 0. 8.767 -4.576 -0.147 0.000 26.352 26.352 0. 10.095 -0.005 -0.122 0.000 3.606 3.606
40.000 0. 8.280 -6.692 -0.188 0.000 31.362 31.362 0. 10.149 0.007 -0.163 0.000 3.348 3.348
42.000 0. 7.699 -9.366 -0.240 0.000 37.757 37.757 0. 10.197 -0.171 -0.212 0.000 4.202 4.202
44.000 0. 6.972 -12.8/0 -0.317 0.000 52.652 52.652 0. 10.265 -0.573 -0.269 0.000 7.887 7.887
46.000 0. 5.966 -19.595 -0.430 0.000 71.325 71.325 0. 10.445 -0.726 -0.352 0.000 11.132 11.132
48.000 0. 4.869 -30.859 -0.581 0.000 80.360 80.360 0. 10.627 -1.060 -0.464 0.000 10.999 10.999
50.000 0. 3.822 -54.577 -0.804 0.000 125.388 125.388 0. 10.957 -1.213 -0.617 0.000 25.143 25.143
52.000 0. 4.001 -95.947 -1.088 0.000 150.487 150.487 0. 11.421 -0.891 -0.839 0.000 25.934 25.934
54.000 0. 6.124 -127.683 -1.502 0.000 193.882 193.882 0. 11.949 -0.784 -1.122 0.000 32.618 32.618

56.000 0. 9.668 -143.883 -2.084 0.000 220.529 220.52, 0. 12.423 -0.721 -1.497 0.000 27.056 27.056
58.000 0. 13.878 -152.083 -2.748 0.000 235.094 235.094 0. 12.563 -0.690 -1.964 0.000 26.095 26.095
60.000 0. 18.379 -157.625 -3.482 0.000 234.042 234.042 0. 12.544 -1.090 -2.446 0.000 28.518 28.518
62.000 0. 22.709 -162.883 -4.505 0.000 238.449 238.449 0. 1.127 -2.354 -2.954 0.000 43.769 43.769
64.000 0. 26.899 -167.023 -5.484 18.036 216.552 233.247 0. 11.096 -3.358 -3.457 0.000 73.428 73.428
66.000 0. 30.558 -170.082 -6.297 154.456 176.484 324.673 0. 9.293 -4.188 -3.894 0.000 115.796 115.796
68.000 0. 33.331 -172.228 -6.882 347.062 123.565 462.542 0. 6.439 -6.114 -4.250 0.000 175.281 175.281
70.000 0. 35.027 -173.783 -7.296 502.714 67.615 559.233 d. 2.361 -19.607 -4.534 0.000 244.357 244.357
72.000 0. 35.552 -174.978 -7.592 493.636 30.690 494.729 0. 3.448 -162.475 -4.760 0.000 303.225 303.225
74.000 0. 35.540 -175.910 -7.807 466.062 24.286 466.652 0. 9.415 -172.198 -4.909 0.000 300.392 300.392
76.000 0. 35.544 -176.681 -7.960 539.760 20.915 540.627 0. 15.394 -174.585 -4.988 0.000 299.780 299.780
78.000 0. 35.568 -177.364 -8.079 558.450 19.211 561.923 0. 21.358 -175.662 -5.027 0.000 295.975 295.975
80.000 0. 35.764 -178.027 -8.198 579.271 26.658 596.493 0. 27.109 -176.275 -5.046 22.243 278.693 300.921



DATE: 2 SEPT 1988 PAGE 33
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 28.01
VEHICLE DECELERATION: SLED ACCELERATION - ZOG PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

HP JOINT FORCES & TORQUES ON H IN H REFERENCE

TIME JOINT FORCE ( LB. 10**2) JOINT TORQUE ( IN.- LB. 10**2)

(MSEC) X y z X y Z

0.000 0.000 0.000 -0.126 0.0000+00 0.000D.00 0.00OD00
* 2.000 0.000 0.000 -0.129 -0.119D-06 0.1180-02 0.2320-07

4.000 0.001 0.000 -0.136 -0.9390-07 0.194D-02 0.7650-06
* 6.000 0.002 0.000 -0.142 0.273D-04 0.2630-02 0.587D-05

8.000 0.002 0.000 -0.148 0.1160-03 0.3030-02 0.2580-04
* 10.000 0.001 -0.001 -0.158 0.2380-03 0.2830-02 0.725D-04

12.000 -0.001 -0.001 -0.171 0.3850-03 0.1830-02 0.160D-03
14.000 -0.003 -0.001 -0.181 0.383D-03 0.1010-02 0.284D-03
16.000 -0.005 -0.001 -0.190 0.297D-03 0.4580-03 0.4270-03
18.000 -0.005 0.000 -0.202 0.148D-03 0.3700-03 0.6010-03
20.000 -0.007 0.000 -0.210 0.503D-05 0.6650-03 0.8000-03
22.000 -0.010 -0.001 -0.218 0.6700-04 0.574D-03 0.107D-02
24.000 -0.024 -0.021 -0.273 0.675D-02 -0.3250-02 0.1810-02
26.000 -0.027 -0.028 -0.270 0.883D-02 -0.3010-02 0.305D-02
28.000 -0.026 -0.002 -0.254 0.1060-02 -0.444D-03 0.4440-02
30.000 -0.029 0.004 -0.263 -0.1150-01 0.330D-02 0.5860-02
32.000 -0.097 -0.027 -0.164 -0.1050-01 -0.109D-01 0.776D-02
34.000 -0.090 -0.026 -0.153 -0.180D-02 -0.198D-01 0.1080-01
36.000 -0.123 -0.043 -0.131 0.5600-02 -0.1820-01 0.1410-01
38.000 -0.167 -0.086 -0.217 0.121D-0i -0.287D-01 0.1820-01
40.000 -0.187 -0.065 -0.200 -0.435D-02 -0.2420-01 0.2270-01
42.000 -0.235 -0.067 -0.280 -0.2070-01 -0.239D-01 0.277D-01
44.000 0.440 -0.151 0.231 -0.2000-01 -0.675D-01 0.3560-01
46.000 -0.476 -0.133 0.180 -0.6660-02 -0.9920-01 0.5000-01
48.000 -0.484 -0.078 0.423 -0.4090-01 -0.7850-01 0.6530-01
50.000 -0.964 -0.400 1.929 0.475D-01 -0.2290+00 0.9270-01
52.000 -1.025 -0.250 2.650 0.3330-01 -0.2270.00 0.1220+00
54.000 -1.406 -0.348 4.626 0.4170-01 -0.2810+00 0.1610.00
56.000 -1.393 -0.331 5.514 0.3790-01 -0.1680.00 0.2080+00
58.000 -1.416 -0.595 5.141 0.9100-01 0.106D-01 0.2440.00
60.000 -1.296 0.123 7.496 -0.9790-01 0.1010.00 0.2480+00
62.000 -1.049 0.016 5.739 -0.807D-01 0.3390.00 0.2640.00
64.000 -0.656 0.016 3.853 -0.406D-01 0.6920+00 0.241D+00
66.000 -0.606 -0.153 1.823 -0.4000-01 0.1140.01 0.2020+00
68.000 -0.887 -0.314 1.048 -0.1230.00 0.1740+01 0.1710.00
70.000 -0.958 -0.369 1.210 -0.2590+00 0.2420.01 0.1560+00
72.000 -0.758 -0.324 1.329 -0.3800+00 0.3000+01 0.1430+00
74.000 -0.842 -0.344 1.491 -0.3440+00 0.2980.01 0.897D-01
76.000 -0.939 -0.393 2.383 -0.3400.00 0.2980+01 0.6050-01
78.000 -0.884 -0.387 3.033 -0.3370+00 0.2940.01 0.4530-01
80.000 -0.676 -0.312 3.738 -0.3520.00 0.2990+01 0.4610-01



DATE: 2 SEPT 1988 PAGE 34
* RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMU~LATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 29.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

*CRASH VICTIM: 95TH PERCENTILE MALE
BODY PROPERTIES -REFERENCE SEGMENT NO. 16 (VEN

*INCLUDED SEGMENT NOS: 1 2 3 4 5 6 7 8 9 10 11 1213 1415

CENTER OF GRAVITY LINEAR MOMENTUM ANGULAR MOMENTUM KINETIC ENERGY
TIME CIN.) CLB.-SEC.) CIN.- LB.-SEC.) CLB.- IN.)

(MSEC) X Y Z X Y z X Y Z LINEAR ANGULAR TOTAL

0.000 18.183 0.000 -20.231 0.OOOD+00O0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000+00 0.0000.00 0.000+00 0.0000+00
* 2.000 18.183 0.000 -20.231 -0.252D-01 0.287D-06 0.7230-04 -0.699D-04 0.197D-01 0.3040-03 0.3820-01 0.4950-02 0.4310-01

4.000 18.185 0.000 -20.231 -0.121D+00 -0.2200-04 -0.6650-02 -0.6410-03 0.99'nl.00 0.158D-02 0.505D+00 0.344D-01 0.5390.00
6.000 18.189 0.000 -20.231 -0.2990+00 -0.4420-03 -0.326D-01 -0.121D-01 0.3410+01 0.154iU-02 0.242D+01 0.1370+00 0.2560+01
8.000 18.197 0.000 -20.231 -0.5430+00 -0.2010-02 -0.8420-01 -0.554D-01 0.7300.01 -0.4720-02 0.7540+01 0.3910+00 0.793D+01

10.000 18.210 0.000 -20.232 -0.8410+00 -0.497D-02 -0.1670.00 -0.1380+00 0.127D.02 -0.1810-01 0.184D.02 0.8620+00 0.192D+02
12.000 18.230 0.000 -20.233 -0.1180.01 -0.991D-02 -0.283D.00 -0.275D+00 0.1940+02 -0.4480-01 0.3840.02 0.1550+01 0.399D.02
14.000 18.257 0.000 -20.234 -0.1550+01 -0.1500-01 -0.435D+00 -0.4160+00 0.2740+02 -0.749D-01 0.717D.02 0.247D01 0.7420+02
16.000 18.294 0.000 -20.236 -0.1950+01 -0.1970-01 -0.6220+00 -0.5460+00 0.3660.02 -0.9950-01 0.1230+03 0.3650.01 0.127D4.03
18.000 18.342 0.000 -20.239 -0.2390+01 -0.2430-01 -0.8440+00 -0.6710.00 0.4690.02 -0.1210.00 0.2000+03 0.5150.01 0.2050+03
20.000 18.402 0.000 -20.242 -0.2870.01 -0.2860-01 -0.1100.01 -0.7890.00 0.584D.02 -0.1340.00 0.307D.03 0.6980+01 0.3140.03
22.000 18.476 0.000 -20.247 -0.3400+01 -0.3560-01 -0.1400+01 -0.9820+00 0.7130+02 -0.1570.00 0.4510+03 0.9230+01 0.461D.03
24.000 18.564 -0.001 -20.253 -0.4010+01 -0.3500-01 -0.1830+01 -0.1640.01 0.880D.02 0.2040+00 0.641D+03 0.1180+02 0.6530.03
26.000 18.669 -0.001 -20.260 -0.4630+01 -0.3650-01 -0.2270+01 -0.252D+01 0.1050+03 0.6070+00 0.8860.03 0.1460+02 0.9010+03
28.000 18.792 -0.001 -20.270 -0.5280+01 -0.2040-02 -0.2700+01 -0.2260+01 0.1220+03 0.1410+01 0.1200.04 0.1790.02 0.122D+04
30.000 18.933 -0.001 -20.280 -0.598D0O1 0.9730-01 -0.3110+01 0.4630.00 0.139D+03 0.2860.01 0.1580.04 0.216D+02 0.1600+04
32.000 19.095 0.000 -20.292 -0.6910 101 0.132D0O0 -0.3410401 0.1680+01 0.1600+03 0.4010+01 0.2040+04 0.2640+02 0.206D+04
34.000 19.278 0.000 -20.306 -0.8200+01 0.5830-01 -0.3690+01 -0.2400.00 0.189D+03 0.4550+01 0.2560.04 0.3430.02 0.259D+04
36.000 19.481 0.000 -20.320 -0.9880+01 0.2650-01 -0.4100+01 -0.1550.01 0.2260+03 0.6280+01 0.3150+04 0.4830.02 0.3200+04
38.000 19.704 0.001 -20.336 -0.1220+02 0.8010-01 -0.454D+01 -0.1660.01 0.277D+03 0.1010+02 0.379D.04 0.7210.02 0.3860+04
40.000 19.948 0.001 -20.354 -0.149D+02 0.3240.00 -0.4940+01 0.2720.01 0.3330.03 0.1710402 0.4490.04 0.1040+03 0.4600+04
42.000 20.212 0.003 -20.373 -0.1800.02 0.7670.00 -0.5410+01 0.1080+02 0.4000.03 0.278D0.02 0.520D+04 0.1360+03 0.5330.04
44.000 20.492 0.007 -20.393 -0.220D+02 0.1030+01 -0.5370.01 0.1380+02 0.4830+03 0.3770+02 0.5760+04 0.166D.03 0.5930+04
46.000 20.782 0.010 -20.412 -0.272D.02 0.8250+00 -0.4620+01 0.2800+01 0.5830+03 0.427D+02 0.6110+04 0.1920+03 0.6310+04
48.000 21.078 0.014 -20.426 -0.3360.02 0.1030+01 -0.3130+01 -0.1180+01 0.6990+03 0.5100+02 0.6230+04 0.206D,03 0.6440+04
50.000 21.369 0.015 -20.431 -0.4310+02 -0.4770+00 0,120D+01 -0.5580+02 0.8600+03 0.409D+02 0.588D+04 0.2510+03 0.6140+04
52.000 21.644 0.010 -20.416 -0.5450+02 -0.2460+01 0.6870+01 -0.1220+03 0.1040+04 0.1980.02 0.5390.04 0.3630.03 0.5750+04
54.000 21.894 -0.005 -20.377 -0.6850.02 -0.5450401 0.1450+02 -0.2110+03 0.1260+04 -0.9270+01 0.4910+04 0.6730+03 0.558D.04
56.000 22.111 -0.030 -20.309 -0.8340+02 -0.8520+01 0.220D+02 -0.2950+03 0.1510+04 -0.346D+02 0.4710.04 0.1040+04 0.5740+04
58.000 22.290 -0.069 -20.216 -0.9910+02 -0.1350+02 0.2790.02 -0.4110+03 0.1790.04 -0.797D+02 0.4760+04 0.1280+04 0.6040+04
60.000 22.406 -0.126 -20.096 -0.1250+03 -0.1820+02 0.3750+02 -0.5240+03 0.227D+04 -0.1200+03 0.5810+04 0.2010.04 0.7820+04
62.000 22.463 -0.202 -19.952 -0.1400.03 -0.2210.02 0.392D+02 -0.6080+03 0.2590+04 -0.1460+03 0.6550+04 0.2260.04 0.8810+04
64.000 22.487 -0.287 -19.810 -0.1500+03 -0.237D+02 0.3700+02 -0.647D+03 0.2840+04 -0.1480+03 0.6730+04 0.2230+04 0.896D+04
66.000 22.490 -0.376 -19.683 -0.158D+03 -0.2410+02 0.3110+02 -0.6590+03 0.3060.04 -0.1450.03 0.6400.04 0.2060+04 0.84a&+04
68.000 22.476 -0.465 -19.584 -0.1660.03 -0.2390+02 0.2200+02 -0.6580+03 0.3290.04 -0.1440+03 0.579D.04 0.1890404 0.7680+04
70.000 22.446 -0.552 -19.523 -0.1710+03 -0.2350+02 0.1140+02 -0.6510+03 0.348D+04 -0.1410+03 0.5240+04 0.1770.04 0.7000+04
72.000 22.406 -0.640 -19.495 -0.1750+03 -0.237D.02 0.4160+01 -0.648D+03 0.3600+04 -0.1420+03 0.484D+04 0.1640+04 0.6480+04
74.000 22.358 -0.728 -19.490 -0.180D.03 -0.2380+02 -0.1300+01 -0.6460.03 0.3690.04 -0.1470+03 0.4530.04 0.1500+04 0.6040+04
76.000 22.298 -0.816 -19.505 -0.1830+03 -0.2400+02 -0.6350+01 -0.6480+03 0.3770.04 -0.1560+03 0.4430+04 0.1430.04 0.5870+04
78.000 22.233 -0.905 -19.537 -0.1850+03 -0.2420.02 -0.1140+02 -0.6550+03 0.3830+04 -0.1660+03 0.4560+04 0.1460+04 0.6020.04
80.000 22.165 -0.995 -19.588 -0.1860.03 -0.2440.02 -0.1610+02 -0.6590+03 0.3860+04 -0.1700+03 0.477+04 0.1550+04 0.6320+04



DATE: 2 SEPT 1988 PAGE 35
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 30.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VIr-'m: 95TH PERCENTILE MALE
CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS

PANEL 1 (SEAT. 6 DEGREE OFF H) VS. SEGMENT I ( LT ) PANEL I (SEAT. 6 DEGREE OFF H) VS. SEGMENT 6 ( RUL)
DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.) DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)

TIME ECTION FORCE FORCE FORCE (VEH REFERENCE) ECTION FORCE FORCE FORCE (VEH REFERENCE)
(MSEC) ( IN.) ( LB.) (LB.) ( LB.) X Y Z (IN.) ( LB.) (LB.) ( LB.) X Y Z

0.000 0.458 137.10 0.00 137.10 14.372 0.000 -10.459 0.250 29.94 0.00 29.94 24.725 3.420 -11.545
2.000 0.458 137.02 8.94 137.31 14.373 0.000 -10.459 0.250 31.22 4.99 31.62 24.725 3.420 -11.545
4.000 0.458 136.86 27.51 139.60 14.375 0.000 -10.459 0.250 36.69 15.37 39.79 24.726 3.420 -11.545
6.000 0.458 136.72 46.60 144.44 14.380 0.000 -10.460 0.250 44.22 22.11 49.44 24.727 3.420 -11.545
8.000 0.457 138.78 64.83 153.18 14.390 0.000 -10.461 0.251 51.70 25.85 57.80 24.729 3.420 -11.546
10.000 0.458 144.58 72.29 161.65 14.407 0.000 -10.462 0.251 58.35 29.18 65.24 24.732 3.420 -11.546
12.000 0.458 152.48 76.24 170.48 14.431 0.000 -10.465 0.252 63.83 31.91 71.36 24.737 3.420 -11.546
14.000 0.458 161.71 80.85 180.80 14.464 0.000 -10.A68 0.253 68.37 34.18 76.44 24.744 3.420 -11.547
16.000 0.459 172.39 86.19 192.73 14.508 0.000 -10.473 0.254 72.13 36.06 80.64 24.755 3.420 -11.548
18.000 0.459 184.02 92.01 205.74 14.565 -0.001 -10.479 0.255 75.12 37.56 83.99 24.770 3.420 -11.550
20.000 0.460 196.74 98.37 219.96 14.635 -0.001 -10.486 0.256 76.24 38.12 85.24 24.790 3.420 -11.552
22.000 0.461 211.45 105.72 236.41 14.720 -0.001 -10.495 0.257 74.47 37.23 83.26 24.816 3.420 -11.555
24.000 0.463 200.50 100.25 224.17 14.822 -0.001 -10.506 0.257 66.45 33.22 74.29 24.849 3.420 -11.558
26.000 0.464 199.45 99.72 222.99 14.942 -0.001 -10.519 0.257 58.64 29.32 65.56 24.891 3.420 -11.563
28.000 0.465 207.89 103.94 232.42 15.081 0.000 -10.533 0.256 49.90 24.95 55.79 24.942 3.420 -11.568
30.000 0.466 228.27 114.13 255.21 15.242 0.001 -10.550 0.255 45.48 22.74 50.85 25.002 3.420 -11.574
32.000 0.468 279.53 139.76 312.52 15.424 0.006 -10.569 0.253 53.74 26.87 60.08 25.069 3.421 -11.581
34.000 0.472 356.68 178.34 398.78 15.630 0.016 -10.591 0.251 53.97 26.99 60.35 25.138 3.421 -11.589
36.000 0.478 448.62 224.31 501.57 15.859 0.038 -10.615 0.248 38.40 19.20 42.93 25.207 3.421 -11.596
38.000 0.485 560.72 280.36 626.90 16.111 0.079 -10.641 0.244 37.83 18.91 42.29 25.272 3.422 -11.603
40.000 0.496 634.27 317.14 709.14 16.385 0.146 -10.670 0.239 65.17 32.59 72.87 25.324 3.424 -11.608
42.000 0.510 664.96 332.48 743.44 16.679 0.237 -10,701 0.234 89.40 44.70 99.96 25.364 3.428 -11.612
44.000 0.527 703.41 351.70 786.43 16.985 0.346 -10.733 0.230 119.38 59.69 133.47 25.391 3.434 -11.615
46.000 0.551 756.42 378.21 845.71 17.293 0.460 -10.765 0.227 157.62 78.81 176.23 25.402 3.441 -11.616
48.000 0.585 828.62 414.31 926.43 17.592 0.567 -10.797 0.225 201.14 100.57 224.88 25.394 3.451 -11.615
50.000 0.634 922.91 461.45 1031.84 17.867 0.638 -10.826 0.225 230.71 115.35 257.94 25.366 3.464 -11.613
52.000 0.705 1043.08 521.54 1166.20 18.102 0.630 -10.850 0.225 229.76 114.88 256.88 25.326 3.480 -11.608
54.000 0.806 1090.42 545.21 1219.13 18.285 0.526 -10.869 0.227 275.31 137.65 307.80 25.267 3.497 -11.602
56.000 0.942 1085.51 542.75 1213.64 18.410 0.360 -10.883 0.237 287.36 143.68 321.28 25.149 3.514 -11.590
58.000 1.113 1255.01 627.50 1403.14 18.483 0.194 -10.890 0.263 319.10 159.55 356.77 24.927 3.526 -11.567
60.000 1.323 1450.74 725.37 1621.98 18.497 0.037 -10.892 0.312 369.55 184.78 413.17 24.589 3.526 -11.531
62.000 1.576 1827.33 913.67 2043.02 18.468 -0.132 -10.889 0.373 440.16 220.08 492.11 24.222 3.511 -11.493
64.000 1.825 2293.38 1146.69 2564.07 18.450 -0.237 -10.887 0.443 571.58 285.79 639.04 23.850 3.487 -11.453
66.000 2.046 2723.02 1361.51 3044.43 18.439 -0.287 -10.886 0.512 745.66 372.83 833.68 23.509 3.460 -11.418
68.000 2.217 3434.09 1717.05 3839.43 18.418 -0.298 -10.883 0.565 895.39 447.69 1001.07 23.230 3.435 -11.388
70.000 2.318 3801.87 1900.93 4250.62 18.370 -0.288 -10.878 0.584 304.97 152.49 340.97 23.046 3.419 -11.369
72.000 2.356 2969.04 1484.52 3319.48 18.300 -0.277 -10.871 0.565 279.61 139.80 312.61 22.958 3.408 -11.360
74.000 2.342 2947.61 1473.80 3295.52 18.218 -0.271 -10.862 0.515 213.84 106.92 239.08 22.945 3.400 11.359
76.000 2.282 2851.26 210.71 2859.04 18.125 -0.274 -10.853 0.436 108.38 54.19 121.18 23.013 3.395 -11.366
78.000 2.180 2688.19 119.57 2690.85 18.036 -0.292 -10.843 0.328 45.56 22.78 50.93 23.161 3.390 -11.381
80.000 2.039 2461.74 235.32 2472.96 17.954 -0.332 -10.835 0.191 18.66 9.33 20.86 23.244 3.381 -11.390



DATE: 2 SEPT 1988 PAGE 36

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION
TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 31.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK
CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS

PANEL 1 (SEAT. 6 DEGREE OFF H) VS. SEGMENT 9 ( LUL) PANEL 2 (BACK PANEL. 13 DEGR) VS. SEGMENT 1 ( LT

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.) DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION (IN.)

TIME ECTION FORCE FORCE FORCE (VEH REFERENCE) ECTION FORCE FORCE FORCE (VEH REFERENCE)

(MSEC) ( IN.) (LB.) (LB.) (LB.) X Y Z (IN.) ( LB.) (LB.) (LB.) X Y Z

0.000 0.250 29.94 0.00 29.94 24.725 -3.420 -11.545 0.055 2.77 0.00 2.77 9.382 0.000 -12.674

2.000 0.250 31.23 5.00 31.62 24.725 -3.420 -11.545 0.055 2.76 0.40 2.79 9.382 0.000 -12.674
4.000 0.250 36.71 15.41 39.81 24.726 -3.420 -11.545 0.054 2.68 0.97 2.85 9.382 0.000 -12.675

6.000 0.250 44.24 22.12 49.46 24.727 -3.420 -11.545 0.050 2.51 1.25 2.80 9.382 0.000 -12.676

8.000 0.251 51.74 25.87 57.84 24.729 -3.420 -11.546 0.044 2.18 1.09 2.44 9.382 0.000 -12.677

10.000 0.251 58.41 29.21 65.30 24.732 -3.420 -11.546 0.033 1.65 0.83 1.85 9.381 0.000 -12.680

12.000 0.252 63.91 31.95 71.45 24.737 -3.420 -11.546 0.017 0.86 0.43 0.96 9.380 0.000 -12.684

14.000 0.253 68.45 34.23 76.53 24.744 -3.420 -11.547 -00 0.00 0.00 0.00 0.000 0.000 0.000

16.000 0.254 72.21 36.10 80.73 24.755 -3.420 -11.548 -0.036 0.00 0.00 0.00 0.000 0.000 0.000

18.000 0.255 75.19 37.60 84.07 24.770 -3.420 -11.550 -0.077 0.00 0.00 0.00 0.000 0.000 0.000

20.000 0.256 76.31 38.16 85.32 24.790 -3.420 -11.552 -0.128 0.00 0.00 0.00 0.000 0.000 0.000

22.000 0.257 74.63 37.31 83.43 24.815 -3.420 -11.555 -0.192 0.00 0.00 0.00 0.000 0.000 0.000

24.000 0.257 65.18 32.59 72.87 24.849 -3.420 -11.558 -0.269 0.00 0.00 0.00 0.000 0.000 0.000

26.000 0.257 56.40 28.20 63.06 24.891 -3.420 -11.563 -0.362 0.00 0.00 0.00 0.000 0.000 0.000

28.000 0.256 47.59 23.79 53.20 24.943 -3.420 -11.568 -0.472 0.00 0.00 0.00 0.000 0.000 0.000

30.000 0.254 34.68 17.34 38.78 25.005 -3.420 -11.575 -0.601 0.00 0.00 0.00 0.000 0.000 0.000

32.000 0.252 30.42 15.21 34.01 25.079 -3.419 -11.582 -0.749 0.00 0.00 0.00 0.000 0.000 0.000

34.000 0.248 29.66 14.83 33.16 25.168 -3.419 -11.592 -0.918 0.00 0.00 0.00 0.000 0.000 0.000

36.000 0.241 28.14 14.07 31.46 25.280 -3.419 -11.604 -1.108 0.00 0.00 0.00 0.000 0.000 0.000

38.000 0.227 25.44 12.72 28.44 25.426 -3.418 -11.619 -1.317 0.00 0.00 0.00 0.000 0.000 0.000

40.000 0.206 21.30 10.65 23.81 25.615 -3.415 -11.639 -1.546 0.00 0.00 0.00 0.000 0.000 0.000
42.000 0.179 16.89 8.45 18.89 25.850 -3.411 -11.663 -1.794 0.00 0.00 0.00 0.000 0.000 0.000

44.000 0.147 12.03 6.01 13.45 26.130 -3.405 -11.693 -2.056 0.00 0.00 0.00 0.000 0.000 0.000
46.000 0.112 6.87 3.43 7.68 26.435 -3.396 -11.725 -2.328 0.00 0.00 0.00 0.000 0.000 0.000
48.000 0.080 3.99 1.99 4.46 26.760 -3.386 -11.759 -2.601 0.00 0.00 0.00 0.000 0.000 0.000

50.000 0.056 2.78 1.39 3.11 27.008 -3.372 -11.785 -2.864 0.00 0.00 0.00 0.000 0.000 0.000

52.000 0.051 58.93 29.46 65.88 27.020 -3.355 -11.786 -3.104 0.00 0.00 0.00 0.000 0.000 0.000

54.000 0.076 84.08 42.04 94.01 26.648 -3.335 -11.747 -3.311 0.00 0.00 0.00 0.000 0.000 0.000
56.000 0.137 138.11 69.06 154.41 26.015 -3.313 -11.681 -3.479 0.00 0.00 0.00 0.000 0.000 0.000

58.000 0.228 165.60 82.80 185.14 25.312 -3.292 -11.607 -3.6C9 0.00 0.00 0.00 0.000 0.000 0.000

60.000 0.353 148.11 74.06 165.60 24.605 -3.280 -11.533 -3.695 0.00 0.00 0.00 0.000 0.000 0.000

62.000 0.522 357.14 178.57 399.30 23.920 -3.280 -11.461 -3.747 0.00 0.00 0.00 0.000 0.000 0.000

64.000 0.684 686.47 343.24 767.50 23.448 -3.290 -11.411 -3.784 0.00 0.00 0.00 0.000 0.000 0.000

66.000 0.819 1246.33 623.16 1393.44 23.155 -3.301 -11.380 -3.811 0.00 0.00 0.00 0.000 0.000 0.000

68.100 0.905 1699.87 849.94 1900.52 22.994 -3.313 -11.364 -3.828 0.00 0.00 0.00 0.000 0.000 0.000

70.000 0.924 758.55 379.27 848.08 22.932 -3.322 -11.357 -3.837 0.00 0.00 0.00 0.000 0.000 0.000

72.000 0.888 710.46 355.23 794.31 22.936 -3.329 -11.358 -3.838 0.00 O.On 0.00 0.000 0.000 0.000

74.000 0.814 611.98 305.99 684.21 22.992 -3.333 -11.363 -3.831 0.00 0.00 0.00 0.000 0.000 0.000

76.000 0.713 477.86 238.93 534.26 23.096 -3.334 -11.374 -3.811 0.00 0.00 0.00 0.000 0.000 0.000

78.000 0.591 314.21 157.11 351.30 23.266 -3.333 -11.392 -3.793 0.00 0.00 0.00 0.000 0.000 0.000
80.000 0.450 126.56 63.28 141.50 23.529 -3.333 -11.420 -3.782 0.00 0.00 0.00 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 37
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 32.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE
CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS

PANEL 2 (BACK PANEL. 13 DEGR) VS. SEGMENT 2 ( CT ) PANEL 2 (BACK PANEL. 13 DEGR) VS. SEGMENT 3 ( UT
OEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION C IN.) DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)

TIME ECTION FORCE FORCE FORCE (VEH REFERENCE) ECTION FORCE FORCE FORCE (VEH REFERENCE)
(MSEC) ( IN.) ( LB.) ( LB.) ( LB.) X Y Z ( IN.) ( LB.) ( LB.) ( LB.) X Y Z

0.000 -0.312 0.00 0.00 0.00 0.000 0.000 0.000 0.133 9.90 0.00 9.90 6.151 0.000 -26.665
2.000 -0.312 0.00 0.00 0.00 0.000 0.000 0.000 0.132 9.87 0.06 9.87 6.151 0.000 -26.665
4.000 -0.314 0.00 0.00 0.00 0.000 0.000 0.000 0.131 9.61 0.75 9.64 6.151 0.000 -26.665
6.000 -0.320 0.00 0.00 0.00 0.000 0.000 0.000 0.126 8.90 1.74 9.07 6.151 0.000 -26.664
8.000 -0.330 0.00 0.00 0.00 0.000 0.000 0.000 0.117 7.52 2.55 7.94 6.152 0.000 -26.663

10.000 -0.347 0.00 0.00 0.00 0.000 0.000 0.000 0.102 5.25 2.42 5.77 6.152 0.000 -26.661
12.000 -0.372 0.00 0.00 0.00 0.000 0.000 0.000 0.079 3.95 1.98 4.42 6.153 0.000 -26.658
14.000 -0.406 0.00 0.00 0.00 0.000 0.000 0.000 0.048 2.38 1.19 2.66 6.154 0.000 -26.654
16.000 -0.452 0.00 0.00 0.00 0.000 0.000 0.000 0.006 0.30 0.15 0.33 6.155 0.000 -26.649
18.000 -0.510 0.00 0.00 0.00 0.000 0.000 0.000 -0.048 0.00 0.00 0.00 0.000 0.000 0.000
20.000 -0.583 0.00 0.00 0.00 0.000 0.000 0.000 -0.114 0.00 0.00 0.00 0.000 0.000 0.000
22.000 -0.671 0.00 0.00 0.00 0.000 0.000 0.000 -0.196 0.00 0.00 0.00 0.000 0.000 0.000
24.000 -0.776 0.00 0.00 0.00 0.000 0.000 0.000 -0.294 0.00 0.00 0.00 0.000 0.000 0.000
26.000 -0.901 0.00 0.00 0.00 0.000 0.000 0.000 -0.409 0.00 0.00 0.00 0.000 0.000 0.000
28.000 -1.045 0.00 0.00 0.00 0.000 0.000 0.000 -0.542 0.00 0.00 0.00 0.000 0.000 0.000
30.000 -1.211 0.00 0.00 0.00 0.000 0.000 0.000 -0.696 0.00 0.00 0.00 0.000 0.000 0.000
32.000 -1.400 0.00 0.00 0.00 0.000 0.000 0.000 -0.872 0.00 0.00 0.00 0.000 0.000 0.000
34.000 -1.612 0.00 0.00 0.00 0.000 0.000 0.000 -1.067 0.00 0.00 0.00 0.000 0.000 0.000
36.000 -1.849 0.00 0.00 0.00 0.000 0.000 0.000 -1.284 0.00 0.00 0.00 0.000 0.000 0.000
38.000 -2.110 0.00 0.00 0.00 0.000 0.000 0.000 -1.523 0.00 0.00 0.00 0.000 0.000 0.000
40.000 -2.397 0.00 0.00 0.00 0.000 0.000 0.000 -1.783 0.00 0.00 0.00 0.000 0.000 0.000
42.000 -2.707 0.00 0.00 0.00 0.000 0.000 0.000 -2.064 0.00 0.00 0.00 0.000 0.000 0.000
44.000 -3.034 0.00 0.00 0.00 0.000 0.000 0.000 -2.361 0.00 0.00 0.00 0.000 0.000 0.000
46.000 -3.370 0.00 0.00 0.00 0.000 0.000 0.000 -2.662 0.00 0.00 0.00 0.000 0.000 0.000
48.000 -3.702 0.00 0.00 0.00 0.000 0.000 0.000 -2.960 0.00 0.00 0.00 0.000 0.000 0.000
50.000 -4.012 0.00 0.00 0.00 0.000 0.000 0.000 -3.238 0.00 0.00 0.00 0.000 0.000 0.000
52.000 -4.276 0.00 0.00 0.00 0.000 0.000 0.000 -3.473 0.00 0.00 0.00 0.000 0.000 0.000
54.000 -4.477 0.00 0.00 0.00 0.000 0.000 0.000 -3.652 0.00 0.00 0.00 0.000 0.000 0.000
56.000 -4.606 0.00 0.00 0.00 0.000 0.000 0.000 -3.757 0.00 0.00 0.00 0.000 0.000 0.000
58.000 -4.661 0.00 0.00 0.00 0.000 0.000 0.000 -3.787 0.00 0.00 0.00 0.000 0.000 0.000
60.000 -4.582 0.00 0.00 0.00 0.000 0.000 0.000 -3.689 0.00 0.00 0.00 0.000 0.000 0.000
62.000 -4.378 0.00 0.00 0.00 0.000 0.000 0.000 -3.478 0.00 0.00 0.00 0.000 O.OuO 0.000
64.000 -4.149 0.00 0.00 0.00 0.000 0.000 0.000 -3.225 0.00 0.00 0.00 0.000 0.000 0.000
66.000 -3.915 0.00 0.00 0.00 0.000 0.000 0.000 -2.965 0.00 0.00 0.00 0.000 0.000 0.000
68.000 -3.689 0.00 0.00 0.00 0.000 0.000 0.000 -2.720 0.00 0.00 0.00 0.000 0.000 0.000
70.000 -3.476 0.00 0.03 0.00 0.000 0.000 0.000 -2.499 0.00 0.00 0.00 0.000 0.000 0.000
72.000 -3.281 0.00 0.00 0.00 0.000 0.000 0.000 -2.303 0.00 0.00 0.00 0.000 0.000 0.000
74.000 -3.098 0.00 0.00 0.00 0.000 0.000 0.000 -2.127 0.00 0.00 0.00 0.000 0.000 0.000
76.000 -2.921 0.00 0.00 0.00 0.000 0.000 0.000 -1.960 0.00 0.00 0.00 0.000 0.000 0.000
78.000 -2.744 0.00 0.00 0.00 0.000 0.000 0.000 -1.791 0.00 0.00 0.00 0.000 0.000 0.000
80.000 -2.561 0.00 0.00 0.00 0.000 0.000 0.000 -1.618 0.00 0.00 0.00 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 38
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 33.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE
CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS

PANEL 3 (FLOOR. ) VS. SEGMENT 8 ( RF ) PANEL 3 (FLOOR. ) VS. SEGMENT 11 ( LF
DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION (IN.) DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION (IN.)

TIME ECTION FORCE FORCE FORCE (VEH REFERENCE) ECTION FORCE FORCE FORCE (VEH REFERENCE)
(MSEC) ( IN.) (LB.) LB.) (LB.) X Y Z (IN.) (LB.) (LB.) (LB.) X Y Z

0.000 0.096 4.82 0.00 4.82 46.596 3.420 -1.300 0.096 4.82 0.00 4.82 46.596 -3.420 -1.300
2.000 0.097 4.88 0.97 4.98 46.596 3.420 -1.300 0.097 4.88 0.97 4.98 46.596 -3.420 -1.300
4.000 0.097 4.97 2.11 5.40 46.597 3.420 -1.300 0.097 4.98 2.11 5.40 46.597 -3.420 -1.300
6.000 0.097 5.05 2.52 5.64 46.601 3.420 -1.300 0.097 5.05 2.52 5.64 46.601 -3.420 -1.300
8.000 0.098 5.02 2.51 5.62 46.609 3.420 -1.300 0.098 5.03 2.52 5.62 46.609 -3.420 -1.300

10.000 0.098 4.90 2.45 5.48 46.620 3.420 -1.300 0.098 4.91 2.46 5.49 46.620 -3.420 -1.300
12.000 0.098 4.88 2.44 5.46 46.638 3.420 -1.300 0.098 4.89 2.44 5.46 46.638 -3.420 -1.300
14.000 0.097 4.83 2.42 5.41 46.662 3.420 -1.300 0.097 4.84 2.42 5.41 46.662 -3.420 -1.300
16.000 0.095 4.75 2.37 5.31 46.693 3.420 -1.300 0.095 4.76 2.38 5.32 46.694 -3.420 -1.300
18.000 0.092 4.61 2.31 5.16 46.734 3.420 -1.300 0.093 4.63 2.31 5.17 46.734 -3.420 -1.300
20.000 0.088 4.42 2.21 4.94 46.784 3.420 -1.300 0.089 4.44 2.22 4.97 46.784 -3.420 -1.300
22.000 0.083 4.17 2.08 4.66 46.844 3.420 -1.300 0.084 4.19 2.10 4.69 46.845 -3.420 -1.300
24.000 0.077 3.85 1.92 4.30 46.915 3.420 -1.300 0.078 3.88 1.94 4.34 46.916 -3.420 -1.300
26.000 0.069 3.46 1.73 3.86 46.998 3.420 -1.300 0.070 3.50 1.75 3.91 46.999 -3.420 -1.300
28.000 0.060 2.99 1.50 3.35 47.092 3.420 -1.300 0.061 3.05 1.52 3.41 47.093 -3.420 -1.300
30.000 0.049 2.46 1.23 2.75 47.199 3.420 -1.300 0.051 2.54 1.27 2.83 47.201 -3.420 -1.300
32.000 0.037 1.85 0.93 2.07 47.318 3.420 -1.300 0.040 1.98 0.99 2.21 47.322 -3.420 -1.300
34.000 0.022 1.12 0.56 1.26 47.448 3.420 -1.300 0.027 1.36 0.68 1.52 47.456 -3.420 -1.300
36.000 0.004 0.19 0.10 0.21 47.583 3.420 -1.300 0.013 0.65 0.32 0.73 47.597 -3.420 -1.300
38.000 -0.021 0.00 0.00 0.00 0.000 0.000 0.000 -0.004 0.00 0.00 0.00 0.000 0.000 0.000
40.000 -0.052 0.00 0.00 0.00 0.000 0.000 0.000 -0.024 0.00 0.00 0.00 0.000 0.000 0.000
42.000 -0.092 0.00 0.00 0.00 0.000 0.000 0.000 -0.047 0.00 0.00 0.00 0.000 0.000 0.000
44.000 -0.140 0.00 0.00 0.00 0.000 0.000 0.000 -0.072 0.00 0.00 0.00 0.000 0.000 0.000
46.000 -0.199 0.00 0.00 0.00 0.000 0.000 0.000 -0.101 0.00 0.00 0.00 0.000 0.000 0.000
48.000 -0.268 0.00 0.00 0.00 0.000 0.000 0.000 -0.137 0.00 0.00 0.00 0.000 0.000 0.000
50.000 -0.348 0.00 0.00 0.00 0.000 0.000 0.000 -0.183 0.00 0.00 0.00 0.000 0.000 0.000
52.000 -0.440 0.00 0.00 0.00 0.000 0.000 0.000 -0.245 0.00 0.00 0.00 0.000 0.000 0.000
54.000 -0.543 0.00 0.00 0.00 0.000 0.000 0.000 -0.330 0.00 0.00 0.00 0.000 0.000 0.000
56.000 -0.661 0.00 0.00 0.00 0.000 0.000 0.000 -0.434 0.00 0.00 0.00 0.000 0.000 0.000
58.000 -0.798 0.00 0.00 0.00 0.000 0.000 0.000 -0.554 0.00 0.00 0.00 0.000 0.000 0.000
60.000 -0.960 0.00 0.00 0.00 0.000 0.000 0.000 -0.686 0.00 0.00 0.00 0.000 0.000 0.000
62.000 -1.145 0.00 0.00 0.00 0.000 0.000 0.000 -0.830 0.00 0.00 0.00 0.000 0.000 0.000
64.000 -1.351 0.00 0.00 0.00 0.000 0.000 0.000 -0.974 0.00 0.00 0.00 0.000 0.000 0.000
66.000 -1.576 0.00 0.00 0.00 0.000 0.000 0.000 -1.122 0.00 0.00 0.00 0.000 0.000 0.000
68.000 -1.817 0.00 0.00 0.00 0.000 0.000 0.000 -1.277 0.00 0.00 0.00 0.000 O.OOC 0.000
70.000 -2.071 0.00 0.00 0.00 0.000 0.000 0.000 -1.446 0.00 0.00 0.00 0.000 0.000 0.000
72.000 -2.335 0.00 0.00 0.00 0.000 0.000 0.000 -1.625 0.00 0.00 0.00 0.000 0.000 0.000
74.000 -2.606 0.00 0.00 0.00 0.000 0.000 0.000 -1.812 0.00 0.00 0.00 0.000 0.000 0.000
76.000 -2.883 0.00 0.00 0.00 0.000 0.000 0.000 -2.005 0.00 0.00 0.00 0.000 0.000 0.000
78.000 -3.160 0.00 0.00 0.00 0.000 0.000 0.000 -2.199 0.00 0.00 0.00 0.000 0.000 0.000
i0.000 -3.434 0.00 0.00 0.00 0.000 0.000 0.000 -2.387 0.00 0.00 0.00 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 39
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 34.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE
CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS

PANEL 4 (HEAD PAD. 13 DEGR ) VS. SEGMENT 5 ( H ) PANEL 10 (RUDDER PEDALS. ) VS. SEGMENT 8 ( RF
DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.) DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION (IN.)

TIME ECTION FORCE FORCE FORCE (VEH REFERENCE) ECTION FORCE FORCE FORCE (VEH REFERENCE)
(MSEC) ( IN.) (LB.) (LB.) (LB.) X Y Z (IN.) ( LB.) (LB.) ( LB.) X Y Z

0.000 0.050 2.48 0.00 2.48 3.935 0.000 -40.978 0.002 0.08 0.00 0.08 51.239 3.420 -3.286
2.000 0.049 2.47 0.02 2.47 3.935 0.000 -40.978 0.001 0.07 0.01 0.07 51.239 3.420 -3.286
4.000 0.048 2.38 0.19 2.39 3.935 0.000 -40.978 0.002 0.11 0.04 0.12 51.239 3.420 -3.285
6.000 0.043 2.15 0.41 2.19 3.935 0.000 -40.977 0.005 0.29 0.14 0.32 51:240 3.420 -3.287
8.000 0.034 1.70 0.55 1.78 3.935 0.000 -40.976 0.010 0.75 0.37 0.83 51.245 3.420 -3.291
10.000 0.019 0.95 0.41 1.03 3.936 0.000 -40.974 0.019 1.59 0.80 1.78 51.254 3.420 -3.298
12.000 -0.003 0.00 0.00 0.00 0.000 0.000 0.000 0.031 2.66 1.33 2.98 51.266 3.420 -3.309
14.000 -0.034 0.00 0.00 0.00 0.000 0.000 0.000 0.048 4.09 2.05 4.58 51.284 3.420 -3.323
16.000 -0.075 0.00 0.00 0.00 0.000 0.000 0.000 0.070 5.92 2.96 6.62 51.306 3.420 -3.342
18.000 -0.128 0.00 0.00 0.00 0.000 0.000 0.000 0.096 8.17 4.08 9.13 51.334 3.420 -3.365
20.000 -0.194 0.00 0.00 0.00 0.000 0.000 0.000 0.128 13.66 6.83 15.28 51.367 3.420 -3.393
22.000 -0.274 0.00 0.00 0.00 0.000 0.000 0.000 0.165 20.41 10.21 22.82 51.406 3.420 -3.426
24.000 -0.371 0.00 0.00 0.00 0.000 0.000 0.000 0.205 28.17 14.09 31.50 51.464 3.420 -3.474
26.000 -0.484 0.00 0.00 0.00 0.000 0.000 0.000 0.249 38.47 19.24 43.01 51.490 3.420 -3.496
28.000 -0.617 0.00 0.00 0.00 0.000 0.000 0.000 0.296 49.29 24.64 55.10 51.503 3.420 -3.507
30.000 -0.770 0.00 0.00 0.00 0.000 0.000 0.000 0.343 60.44 30.22 67.58 51.511 3.420 -3.514
32.000 -0.945 0.00 0.00 0.00 0.000 0.000 0.000 0.392 71.83 35.92 80.31 51.516 3.420 -3.518
34.000 -1.142 0.00 0.00 0.00 0.000 0.000 0.000 0.440 128.19 64.09 143.32 51.520 3.420 -3.521
36.000 -1.363 0.00 0.00 0.00 0.000 0.000 0.000 0.477 178.75 89.37 199.85 51.521 3.420 -3.522
38.000 -1.610 0.00 0.00 0.00 0.000 0.000 0.000 0.496 204.92 102.46 229.11 51.519 3.420 -3.521
40.000 -1.882 0.00 0.00 0.00 0.000 0.000 0.000 0.498 191.03 95.51 213.58 51.515 3.420 -3.517
42.000 -2.181 0.00 0.00 0.00 0.000 0.000 0.000 0.492 182.60 91.30 204.15 51.508 3.419 -3.511
44.000 -2.505 0.00 0.00 0.00 0.000 0.000 0.000 0.482 168.82 84.41 188.75 51.501 3.418 -3.505
46.000 -2.849 0.00 0.00 0.00 0.000 0.000 0.000 0.470 153.91 76.96 172.08 51.494 3.417 -3.499
48.000 -3.211 0.00 0.00 0.00 0.000 0.000 0.000 0.460 139.82 69.91 156.32 51.489 3.415 -3.495
50.000 -3.584 0.00 0.00 0.00 0.000 0.000 0.000 0.450 126.65 63.33 141.60 51.488 3.413 -3.495
52.000 -3.960 0.00 0.00 0.00 0.000 0.000 0.000 0.441 114.28 57.14 127.77 51.494 3.410 -3.499
54.000 -4.328 0.00 0.00 0.00 0.000 0.000 0.000 0.430 100.59 50.30 112.47 51.507 3.406 -3.510
56.000 -4.675 0.00 0.00 0.00 0.000 0.000 0.000 0.415 79.36 39.68 88.73 51.531 3.402 -3.531
58.000 -4.989 0.00 0.00 0.00 0.000 0.000 0.000 0.388 57.60 28.80 64.40 51.577 3.398 -3.569
60.000 -5.254 0.00 0.00 0.00 0.000 0.000 0.000 0.346 49.17 24.59 54.98 51.679 3.394 -3.654
62.000 -5.458 0.00 0.00 0.00 0.000 0.000 0.000 0.289 37.73 18.86 42.18 51.812 3.392 -3.767
64.000 -5.609 0.00 0.00 0.00 0.000 0.000 0.000 0.215 23.04 11.52 25.75 51.976 3.393 -3.904
66.000 -5.724 0.00 0.00 0.00 0.000 0.000 0.000 0.125 8.82 4.41 9.86 52.183 3.400 -4.077
6.000 -5.817 0.00 0.00 0.00 0.000 0.000 0.000 0.020 0.99 0.49 1.10 52.440 3.417 -4.294
70.000 -5.894 0.00 0.00 0.00 0.000 0.000 0.000 -0.101 0.00 0.00 0.00 0.000 0.000 0.000
72.000 -5.963 0.00 0.00 0.00 0.000 0.000 0.000 -0.231 0.00 0.00 0.00 0.000 0.000 0.000
74.000 -6.032 0.00 0.00 0.00 0.000 0.000 0.000 -0.367 0.00 0.00 0.00 0.000 0.000 0.000
76.000 -6.105 0.00 0.00 0.00 0.000 0.000 0.000 -0.510 0.00 0.00 0.00 0.000 0.000 0.000
78.000 -6.178 0.00 0.00 0.00 0.000 0.000 0.000 -0.655 0.00 0.00 0.00 0.000 0.000 0.000
80.000 -6.252 0.00 0.00 0.00 0.000 0.000 0.000 -0.800 0.00 0.00 0.00 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 40

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION
TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 35.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK
CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS

PANEL 10 (RUDDER PEDALS. ) VS. SEGMENT 11 ( LF )
DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)

TIME ECTION FORCE FORCE FORCE (VEH REFERENCE)
(MSEC) (IN.) (LB.) (LB.) (LB.) X Y Z

0.000 0.002 0.08 0.00 0.08 51.239 -3.420 -3.286
2.000 0,001 0.07 0.01 0.07 51.239 -3.420 -3.286
4.000 0.002 0.11 0.04 0.12 51.239 -3.420 -3.285
6.000 0.005 0.29 0.14 0.32 51.240 -3.420 -3.287
8.000 0.010 0.75 0.37 0.83 51.245 -3.420 -3.291

10.000 0.019 1.60 0.80 1.78 51.254 -3.420 -3.298
12.000 0.031 2.67 1.33 2.98 51.266 -3.420 -3.308
14.000 0.048 4.10 2.05 4.58 51.284 -3.420 -3.323
16.000 0.070 5.93 2.96 6.63 51.306 -3.420 -3.342
18.000 0.096 8.18 4.09 9.15 51.334 -3.420 -3.365
20.000 0.128 13.70 6.85 15.32 51.366 -3.420 -3.393
22.000 0.165 20.47 10.23 22.88 51.406 -3.420 -3.425
24.000 0.206 28.26 14.13 31.59 51.464 -3.420 -3.474
26.000 0.250 38.58 19.29 43.14 51.489 -3.420 -3.496
28.000 0.296 49.45 24.73 55.29 51.503 -3.420 -3.507
30.000 0.344 60.69 30.34 67.85 51.511 -3.420 -3.513
32.000 0.394 72.29 36.14 80.82 51.516 -3.420 -3.518
34.000 0.444 133.60 66.80 149.37 51.519 -3.420 -3.520
36.000 0.483 188.09 94.05 210.29 51.519 -3.420 -3.520
38.000 0.507 219.74 109.87 245.68 51.515 -3.420 -3.518
40.000 0.514 216.05 108.03 241.55 51.508 -3.420 -3.511
42.000 0.515 213.02 106.51 238.16 51.497 -3.421 -3.502
44.000 0.514 212.01 106.00 237.03 51.482 -3.422 -3.490
46.000 0.514 211.89 105.95 236.90 51.465 -3.423 -3.475
48.000 0.514 212.07 106.04 237.10 51.446 -3.425 -3.459
50.000 0.511 207.70 103.85 232.22 51.425 -3.427 -3.441
52.000 0.498 190.37 95.18 212.83 51.399 -3.430 -3.420
54.000 0.472 155.61 77.80 173.97 51.361 -3.432 -3.388
56.000 0.436 107.92 53.96 120.66 51.306 -3.435 -3.342
58.000 0.395 59.01 29.50 65.97 51.268 -3.437 -3.310
60.000 0.353 50.53 25.27 56.50 51.259 -3.438 -3.302
62.000 0.307 41.43 20.72 46.32 51.288 -3.438 -3.327
64.000 0.268 33.64 16.82 37.61 51.387 -3.436 -3.409
66.000 0.234 26.90 13.45 30.07 51.514 -3.432 -3.516
68.000 0.200 20.05 10.02 22.41 51.657 -3.425 -3.637
70.000 0.159 13.90 6.95 15.54 51.813 -3.413 -3.767
72.000 0.112 6.75 3.37 7.55 51.972 -3.393 -3.901
74.000 0.056 2.80 1.40 3.13 52.128 -3.366 -4.032
76.000 -0.008 0.00 0.00 0.00 0.000 0.000 0.000
78.000 -0.077 0.00 0.00 0.00 0.000 0.000 0.000
80.000 -0.141 0.00 0.00 0.00 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 41
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 36.01
VEHICLE DECELERATION: SLED ACCELERATION - 200 PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

HARNESS SYSTEM BELT ENDPOINT FORCES
BELT NO. 1 OF HARNESS NO. 1 BELT NO. 2 OF HARNESS NO. 1

POINT NO. 1 POINT NO. 12 POINT NO. 13 POINT NO. 27
TIME STRAIN FORCE STRAIN FORCE STRAIN FORCE STRAIN FORCE

(MSEC) ( IN./ IN.) (LB.) ( IN./ IN.) (LB.) C IN./ IN.) (LB.) C IN./ IN.) (LB.)

0.000 0.000000 0.00 O.000c00 0.00 0.000000 0.00 0.000000 0.00
2.000 0.000025 0.37 0.000017 0.25 0.000014 0.21 0.000018 0.27
4.000 0.000119 1.79 0.000065 0.98 0.000057 0.85 0.000152 2.27
6.000 0.000281 4.22 0.000150 2.25 0.000124 1.86 0.000470 7.04
8.000 0.000523 7.85 0.000276 4.15 0.000219 3.29 0.001018 15.27
10.000 0.000854 12.81 0.000438 6.57 0.000336 5.04 0.001803 27.04
12.000 0.001023 15.34 0.000481 7.21 0.000344 5.16 0.002454 36.81
14.000 0.001320 19.80 0.000515 7.72 0.000433 6.50 0.003168 47.52
16.000 0.001672 25.08 0.000551 8.27 0.000496 7.44 0.003856 57.84
18.000 0.001420 21.30 0.000400 6.00 0.000404 6.06 0.003427 51.41
20.000 0.001831 27.46 0.000484 7.26 0.000498 '.46 0.004276 64.13
22.000 0.002363 35.45 0.000617 9.26 0.000643 9.65 0.005479 82.19
24.000 0.003085 46.27 0.000877 13.15 0.000921 13.81 0.019008 285.12
26.000 0.004040 60.61 0.001215 18.22 0.001284 19.26 0.021036 315.53
28.000 0.006003 90.05 0.001724 25.85 0.001768 26.52 0.027340 410.10
30.000 0.009472 142.08 0.002256 33.83 0.002429 36.44 0.035707 564.14
32 q00 0.013979 209.69 0.003249 48.73 0.004372 65.58 0.023671 355.06
34.000 0.019790 296.85 0.004754 71.30 0.008401 126.02 0.020865 312.97
36.000 0.026146 392.20 0.007124 106.86 0.018334 275.01 0.025025 375.38
38.00 0.032200 494.00 0.010831 162.46 0.030199 453.97 0.039302 636.04
40.000 0.037809 606.17 0.021023 315.35 0.040241 654.82 0.056200 117C.59
42.000 0.043063 711.27 0.036025 570.49 0.050245 863.00 0.075150 2182.;6
44.000 0.048343 816.85 0.053858 1054.46 0.060539 1408.57 0.064897 1639.53
46.000 0.053827 1052.84 0.071518 1990.44 0.072248 2029.17 0.084525 2679.84
48.000 0.055271 1129.35 0.087363 2830.23 0.056456 1192.15 0.103767 3631.84
50.000 0.058800 1316.42 0.098307 3410.27 0.065766 1685.60 0.093883 3175.81
52.000 0.064710 1629.61 0.098688 3430.48 0.068526 1831.86 0.107224 3752.85
54.000 0.072120 2022.35 0.087992 2863.56 0.074577 2152.58 0.092638 3109.84
56.000 0.076068 2231.59 0.071069 1966.67 0.075155 2183.20 0.089018 2917.94
58.000 0.074497 2148.32 0.049516 840.31 0.069789 1898.82 0.084438 2675.23
60.000 0.061993 1485.61 0.026359 395.38 0.082583 2576.88 0.093363 3148.22
62.000 0.047024 790.48 0.005156 77.34 0.032040 490.80 0.086107 2763.69
64.000 0.028177 422.66 0.000000 0.00 0.024499 367.48 0.065353 1663.72
66.000 0.007038 105.57 0.000000 0.00 0.006231 93.46 0.051787 944.69
68.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.037962 609.25
70.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.022501 337.51
72.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.012711 190.67
74.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.006159 92.39
76.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.000000 0.00
78.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.000000 0.00
80.000 0.000000 0.00 0.000000 0.00 0.000000 0.00 0.000000 0.09



DATE: 2 SEPT 1988 PAGE 42
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 37.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT NO. 2 ( CT ) VS. SEGMENT NO. 13 (RLA)

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)
TIME ECTION FORCE FORCE FORCE SEG. 2 LOCAL REFERENCE SEG. 13 LOCAL REFERENCE

(MSEC) ( IN.) ( LB.) ( LB.) ( LB.) X Y Z X Y Z

0.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
2.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
4.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
8.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
10.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
12.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
14.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
16.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
18.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
20.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
22.000 0.000 0.00 0.10 0.00 0.000 0.000 0.000 0.000 0.000 0.000
24.000 0.000 0.00 O.O 0.00 0.000 0.000 0.000 0.000 0.000 0.000
26.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
28.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
30.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
32.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
34.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
36.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
38.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
40.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
42.000 0.000 0.00 0.00 0.0' ".000 0.000 0.000 0.000 0.000 0.000
44.000 0.009 4.39 1.10 4.!" .018 5.365 -1.749 -0.875 -0.809 -7.906
46.000 0.010 3.62 0.90 3.73 2.036 5.360 -1.739 -0.881 -0.803 -7.903
48.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
50.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
52.000 0,000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
54.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
56.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
58.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 O.Oou 0.000 0.000
60.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
62.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
64.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
66.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
68.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
70.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
72.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
74.000 0.000 0.00 0,00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
76.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
78.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
80.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000



ATE: 2 SEPT 1988 PAGE 43
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 38.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT NO. 2 ( CT ) VS. SEGMENT NO. 15 CLLA)

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)
TIME ECTION FORCE FORCE FORCE SEG. 2 LOCAL REFERENCE SEG. 15 LOCAL REFERENCE
(MSEC) ( IN.) ( LB.) (LB.) i LB.) X Y Z X Y Z

0.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
2.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 "0.000 0.000 0.000
4.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
8.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
10.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
12.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
14.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
16.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
18.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
20.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
22.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
24.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
26.000 .O0D 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
28.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
30.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
32.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
34.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
36.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
38.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
40.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
42.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
44.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
46.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
48.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
50.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
52.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
54.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
56.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
58.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
60.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
62.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
64.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
66.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
68.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
70.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
72.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
74.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
76.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
78.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
80.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 44
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIP'LATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 39.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT NO. 6 ( RUL) VS. 3EGMENT NO. 13 (RLA)

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)
TIME ECTION FORCE FORCE FORCE SEG. 6 LOCAL REFERENCE SEG. 13 LOCAL REFERENCE

(MSEC) ( IN.) ( LB.) ( LB.) ( LB.) X Y Z X Y Z

0.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
2.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
4.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
8.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
10.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
12.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
14.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
16.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
18.co0 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
20.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
22.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
24.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
26.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
28.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
30.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
32.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
34.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
36.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
38.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
40.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
42.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
44.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
46.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
48.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
50.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
52.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
54.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
56.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
58.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
60.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
62.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
64.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
66.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
68.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
70.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
72.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
74.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.0CO
76.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
78.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
80.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000



DATE: 2 SEPT 1988 PAGE 45
RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION

TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 40.01
VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT NO. 9 ( LUL) VS. SEGMENT NO. 15 (LLA)

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION (IN.)
TIME ECTION FORCE FORCE FORCE SEG. 9 LOCAL REFERENCE SEG. 15 LOCAL REFERENCE

(MSEC) (IN.) (LB.) CLB.) (LB.) X Y Z X V Z

0.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
2.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
4.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
8.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

10.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
12.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
14.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
16.000 O.OuO 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
18.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
20.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
22.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 O.00
24.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
26.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
28.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
30.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
32.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
34.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
36.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
38.000 0.000 0.00 0.00 0.0r, 0.000 0.000 0.000 0.000 0.000 0.000
40.000 0.000 0.00 0.00 0.40 0.000 0.000 0.000 0.000 0.000 0.000
42.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
44.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
46.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
48.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
50.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
52.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
54.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
56.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
58.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
60.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
62.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
64.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
66.000 0.000 0.00 0.00 0.00 0.000 0.000 0 000 0.000 0.000 0.000
68.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
70.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
72.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
74.000 0.000 0.00 0.00 J.00 0.000 0.000 0.000 0.000 0.000 0.000
76.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
78.000 0.R82 132.75 33.19 136.84 1.229 -1.146 10.441 -1.121 0.658 6.935
80.000 0._$5 321.84 80.46 331.75 1.096 -1.142 10.037 -1.019 0.683 6.725



DATE: 2 SEPT 1988 PAGE 46

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMLATION
TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 41.01

VEHICLE DECELERATION: SLED ACCELERATION - 200 PEAK

CRASH VICTIM: 95TH PERCENTILE MALE

CONTACT FORCES - SEGMENT NO. 13 ( RLA) VS. SEGMENT NO. 16 (VEN)

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)
TIME ECTION FORCE FORCE FORCE SEG. 13 LOCAL REFERENCE SEG. 16 LOCAL REFERENCE

(MSEC) (IN.) (LB.) (LB.) (LB.) X Y Z X Y Z

0.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

2.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
4.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
8.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
10.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
12.000 0.000 0.00 0.00 0.00 0.000 1.000 0.000 0.000 0.000 0.000
14.000 0.000 0.00 0.00 0.00 0.000 01000 0.000 0.000 0.000 0.000
16.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
18.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
20.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
22.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

24.000 0.000 0.00 0.00 0.0O 0.000 0.000 0.000 0.000 0.000 0.000

26.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
28.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
30.000 0.000 0.00 0.00 0.00 0.000 0.0,0 0.000 0.000 0.000 0.000
32.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
34.000 0.000 0.00 0.00 0.00 0.000 0_100 0.000 0.000 0.000 0.000
36.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
38.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
40.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
42.000 0.000 0.00 0.00 0.00 0.000 O.OCO 0.000 0.000 0.000 0.000
44.000 0.000 0.00 0.00 0.00 0.000 0 000 0.000 0.000 0.000 0.000
46.000 0.000 0.00 e.00 0.00 O.OO nooo 0.000 0.000 0.000 0.000
48.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
50.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
52.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
54.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
56.000 0.000 P.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
58.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
60.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
62.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
64.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
66.000 0.000 0.00 0.00 0.00 0.000 0.000 0000 0.000 0.000 0.000
68.000 0.217 24.79 12.39 27.71 1.714 0.433 2.7" 32.371 6.599 -23.212
70.000 0.496 193.03 96.51 215.81 1.651 0.426 3.110 32.482 6.706 -23.329

72.000 0.671 444.83 222.41 497.33 1.602 0.408 3.504 32.546 6.820 -23.401
74.000 0.627 362.71 181.36 405.53 1.587 0.388 3.859 32.512 6.921 -23.391
76.000 0.420 87.00 43.50 97.27 1.600 0.370 4.164 32.409 7.003 -23.320
78.000 0.219 23.90 11.95 26.72 1.612 0.354 4.449 32.311 7.076 -23.249
80.000 0.103 5.46 2.73 6.10 1.608 0.342 4.722 32.256 7.143 -23.206



DATE: 2 SEPT 1988 PAGE 47

RUN DESCRIPTION: EXAMPLE 1: BASIC SLED TEST SIMULATION
TWO BELT HARNESS WITH HYPERELLIPSOID FOR DASH BOARD PAGE: 42.01

VEHICLE DECELERATION: SLED ACCELERATION - 20G PEAK
CRASH VICTIM: 95TH PERCENTILE 4ALE

CONTACT FORCES - SEGMENT NO. 15 ( LLA) VS. SEGMENT NO. 16 (VEH)

DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATION ( IN.)

TIME ECTION FORCE FORCE FORCE SEG. 15 LOCAL REFERENCE SEG. 16 LOCAL REFERENCE
(MSEC) ( IN.) ( LB.) C LB.' LB.) X Y Z X Y Z

0.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

2.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
4.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

6.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

8.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

10.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
12.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0,000
14.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

16.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
18.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
20.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
22.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

24.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
26.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
28.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
30.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
32.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
34.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 O.OO 0.000
36.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
38.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
40.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
42.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
44.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
46.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
48.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
50.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
52.000 0.000 0.00 0.00 0.00 9.000 0.000 0.000 0.000 0.000 0.000
54.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
56.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
58.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
60.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
62.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
64.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
66.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000

68.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
70.000 0.000 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000
72.000 0.524 226.73 113.37 253.49 1.755 0.307 0.651 32.615 -6.119 -23.311
74.000 0.804 610.21 305.10 682.23 1.712 0.298 0.537 32.732 -6.130 -23.436
76.000 0.907 736.13 368.06 823.02 1.699 0.281 0.427 32.764 -6.147 -23.486
78.000 0.798 590.20 295.10 659.86 1.720 0.263 0.294 32.694 -6.176 -23.450
80.000 0.583 303.74 151.87 339.60 1.758 0.244 0.157 32.574 -6.224 -23.368



HIC, HSI AND CSI RESULTS PAGE 48

HEAD INJURY CRITERION

HIC x 192.44 TIME DURATION u 52.000 TO 65.000 MSEC
WITH HEAD RESULTANTS 2 25.844 AND 23.464 G'S

AVERAGE HEAD RESULTANT FOR TIME DURATION = 46.574 G'S

HEAD SEVERITY INDEX

HSI = 245.20

MAX HEAD RESULTANT 65.716 GIS AT 60.000 MSEC

CHEST SEVERITY INDEX

CSI x 733.64

MAX CHEST RESULTANT * 146.473 GIS AT 59.000 MSEC



ELAPSED CPU TIME = 291.45 SECONDS PAGE 49

SUB CALLS TIME %

MAIN3 1 155 0.53
INPUT 1 305 1.05
CHAIN 484 832 2.85
EJOINT 484 29 0.10
DINT 41 885 3.04
PDAUX 568 1112 3.82
DAUX 483 1056 3.62
SETUPI 483 766 2.63
CONTCT 483 444 1.52
PLELP 5313 2244 7.70
SEGSEG 2898 2029 6.96
HBELT 1072 4385 15.05
VISPR 483 1922 6.59
SETUP2 483 157 0.54
DAUXI 483 1562 5.36
DAUX12 483 678 2.33
DAUX22 483 370 1.27
FSMSOL 1072 3988 13.68
OUTPUT 86 707 2.43
UPDATE 85 53 0.18
HPTURB 85 3862 13.25
DZP 482 455 1.56
POSTPR 1 1149 3.94

TOTAL 29145 100.00



APPENDIX Dl

Example 2, ATB Dynamic Joint Test
Input File (EX2.AIN)



FEB, 4, 1988 0 0 0.0 CARD AIA
EXAMPLE 2: DYNAMIC JOINT TEST
SLIP JOINT / 600 KNOT WIND
IN. LB.SEC. 0.0 0.0 386.088 0.0 CARD A3
4 20 0.002 0.0005 0.001 .000063 CARD A4

1 020 2 0 0 0 0 0 0 0 0 0 0 0 0 016 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 00 1CARD A5
2 1 95TH PERCENTILE MALE CARD B1

LARM L 5.901 .3331 .3331 .0214 1.871 1.87110.269 0.000 0.000 0.000 CARD B2A
UARM U 5.542 .1743 .1743 .0259 2.122 2.122 7.497 0.000 0.000 0.000 CARD B2A
ELBW E 1 5 0.00 0.00 8.20 0.00 0.00 -5.42 1 0.00 0.00 CARD B3A

0.00 0.00 0.00 0.00-67.19 0.00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .OOCARD B4
0.0 0.0 30. 0.0 0.0 0.0 0.0 CARD B5
.00 .00 .00 .00 .00 .00 .01 .01 .001 .001 .001 .001CARD B6
.00 .00 .00 .00 .00 .00 .01 .01 .001 .00 .00 .O0CARD B6

CONSTANT WIND VELOCITY OF 600 KNOTS
0.0 0.0 0.012161. 0.00 0.00 0.00 0.00 -3 0.0 2.30 OCARD C2A
2 1 3 CARD C2B
0.000 0.000 0.000 0.000 0.000 0.000 0.000 CARD C5
0.000 0.000 0.000 12161.000 0.000 0.000 0.000 CARD C5
2.300 0.000 0.000 12161.000 0.000 0.000 0.000 CARD C5
4.600 0.000 0.000 12161.000 0.000 0.000 0.000 CARD C5
1 0 0 0 0 0 0 1 0 0 CARD Dl

1 WIND PLANE CARD D2A
10.0 10.0 5.0 CARD D2B
-10.0 10.0 5.0 CARD D2C
10.0 -10.0 5.0 CARD D2D

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CARD D7
999 CARD El

1 WIND FORCE CARD E6A
1.4000 13404.0000 14.6960 1 3 CARD E6B

0 CARD FIA
0 0 CARD F3A
0 CARD F4A
1 1 CARD F7A

-1 1 3 1 1 0 1 2 2 CARD F7B
-2 2 3 1 1 0 1 1 1 CARD F7B

0.0 0.0 0.0 0 0 0 0 1 CARD GIA
0.66000 0.00000 -18.98000 0.0 0.0 0.0 CARD G2A

0.00 -2.00 0.00 0.00 0.00 0.00 3 2 1 OCARD G3A
0.00 -2.00 0.00 0.00 0.00 0.00 3 2 1 OCARD G3A

0 CARD 1lIA
CARD HIB

0 CARD H2A
CARD H2B

3 2 1 0.0 0.0 8.20 CARD 113A
1 2 0.0 0.0 -5.42 CARD H3B
4 2 0.0 0.0 0.0 CARD H3B

0 CARD H4
0 CARD 115
0 CARD 116
1 1 CARD H7
2 0 1 0 CARD H8
1 1 1 CARD H9
0 CARD H10

CARD 1111



APPENDIX D2

Example 2, ATB Dynamic Joint Test
386 Directory File (ATBIV2.DIR)



EXP2.TP1 UNIT 1 ATB OUTPUT, VIEW BODY ELEMENT AND CONTACT PLANE INPUT

EXP2.PRP UNIT 2 ATS PRINTER PLOTS

ATB.ROU UNIT 3 ATB RESTART RUN OUTPUT FILE

ATB.RIN UNIT 4 ATB RESTART RUN INPUT FILE

EX2.AIN UNIT 5 ATB INPUT, GEBOD BODY DESCRIPTION OUTPUT

EXP2.AOU UNIT 6 ATB PRIMARY OUTPUT FILE

EXP2.TP8 UNIT 8 ATB SUBROUTINE POSTPR OUTPUT FILE

0 IDEF UNIT 10 DRAWING OPTION SEE PLOTWORKS, PLOT88, 3.1

91 IOPORT UNIT 10 HARDWARE INTERFACE 91/ 1 SEE PLOTWORKS, PLOTa8, 3.1
91 MODEL UNIT 10 OUTPUT DEVICE 91/64 SEE PLOTWORKS, PLOT88, 3.1

EXP2.T24 21 - 85 LAST ATB TABULAR TIME HISTORY OUTPUT FILE (21-85)



APPENDIX D3

Example 2, ATB Dynamic Joint Test
386 Output File (EXP2.AOU)



AAMRL ARTICULATED TOTAL BOOY (ATB) MODEL PAGE

DEVELOPED BY CALSPAN CORP., P.O. BOX 400, BUFFALO NY 14225

AND BY J&J TECHNOLOGIES INC., ORCHARD PARK, NY 14127

FOR THE AIR FORCE ARMSTRONG AEROSPACE MEDICAL RESEARCH

LABORATORY, WRIGHT PATTERSON AIR FORCE BASE

UNDER CONTRACTS F33615-75C-5002,-78C-0516 AND -80C-05117

AND FOR THE NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION,

U.S. DEPARTMENT OF TRANSPORTATION, UNDER CONTRACTS

FH-11-7592, HS-053-2-485, HS-6-01300 AND HS-6-01410.

PROGRAM DOCUMENTATION: NHTSA REPORT NOS. DOT-HS-801-507

THROUGH 510 (FORMERLY CALSPAN REPORT NO. Z-5180-L-1),
AVAILABLE FROM NTIS (ACCESSION NOS. PB-241692,3,4 AND 5),

APPENDIXES A-J TO THE ABOVE (AVAILABLE FROM CALSPAN),
AND REPORT NOS. AMRL-TR-75-14 (NTIS NO. AD-A014 816),

AFAMRL-TR-80-14 (NTIS NO. AD-AO88 029), AND

AFAMRL-TR-83-073 (NTIS NO. AD-B079 184).

PROGRAM ATB-IV 80386 IMPLEMENTATION COMPLETED BY KETRON,

OCTOBER 31, 1989, UNDER CONTRACT F33615-88-C-0543

FEB. 4, 1988 IRSIN= 0 IRSOUT: 0 RSTIME = 0.0000 CARDS A

EXAMPLE 2: DYNAMIC JOINT TEST

SLIP JOINT / 600 KNOT WIND

UNITL = IN. UNITH = LB. UNITT =SEC. GRAVITY VECTOR = ( 0.0000, 0.0000, 386.0880) G = 386.0880

NDINT = 4 NSTEPS = 20 DT =0.002000 HO =0.000500 HMAX =0.001000 HMIN =0.000063

NPRT ARRAY

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

1 020 2 0 0 0 0 0 0 0 0 0 0 0 0 016 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 01



CRASH VICTIM 95TH PERCENTILE MALE 2 SEGMENTS 1 JOINTS PAGE 2

CARD 5.1
PRINCIPAL MOMENTS OF INERTIA SEGMENT CONTACT ELLIPSOID CARDS 8.2

SEGMENT WEIGHT ( LB.-SEC.**2- IN.) SEMIAXES ( IN.) CENTER (IN.) PRINCIPAL AXES (DEG)
I SYM PLOT (LB.) X Y Z X Y Z X Y Z YAW PITCH ROLL

I LARM L 5.901 0.3331 0.3331 0.0214 1.871 1.871 10.269 0.000 0.000 0.000 0.00 0.00 0.00
2 UARM U 5.542 0.1743 0.1743 0.0259 2.122 2.122 7.497 0.000 0.000 0.000 0.00 0.00 0.00

CARDS 8.3
JOINT LOCATION( IN.) - SEG(JNT) LOCATION( IN.) - SEG(J+I) PRIN. AXIS(DEG) - SEG(JNT) PRIN. AXIS(DEG) - SEG(J+I)

J SYH PLOT JNT PIN X Y Z X Y Z YAW PITCH ROLL YAW PITCH ROLL

1 ELBW E 1 5 0.000 0.000 8.200 0.000 0.000 -5.420 0.00 0.00 0.00 0.00 -67.19 0.00

UNLOCK CONDITIONS FOR SLIP JOINTS
JOINT TENSION COMPRESSION

(LB.) (LB.)

1 0.000 0.000



JOINT TOROUE CHARACTERISTICS PAGE 3
CARDS 8.4

FLEXURAL SPRING CHARACTERISTICS TORSIONAL SPRING CHARACTERISTICS

SPRING COEF. ( IN. LB./DEG-*J) ENERGY JOINT SPRING COEF. ( IN. LB.IDEG**J) ENERGY JOINT

JOINT LINEAR QUADRATIC CUBIC DISSIPATION STOP LINEAR QUADRATIC CUBIC DISSIPATION STOP
(J=l) (J=2) (J=3) COEF. (DEG) (J=l) (J=2) (J=3) COEF. (DEG)

1 ELBW 0.000 0.000 0.000 0.000 0.000 O.C10 0.000 0.000 0.000 0.000

CARDS 6.5

JOINT VISCOUS CHARACTERISTICS AND LOCK-UNLOCK CONDITIONS

VISCOUS COULOMB FULL FRICTION MAX TORQUE FOR MIN TORQUE FOR MIN. ANG. VELOCITY IMPULSE

JOINT COEFFICIENT FRICTION COEF. ANGULAR VELOCITY A LOCKED JOINT UNLOCKED JCINT FOR UNLOCKED JOINT RESTITUTION
IN. LB.SEC./DEG) ( IN. LB.) (DEG/SEC.) ( IN. LB.) ( IN. LB.) (RAD/SEC.) COEFFICIENT

1 ELBW 0.000 0.00 30.00 0.00 0.00 0.00 0.000



PAGE 4
SEGMENT INTEGRATION CONVERGENCE TEST INPUT CARDS 8.6

ANGULAR VELOCITIES LINEAR VELOCITIES ANGULAR ACCELERATIONS LINEAR ACCELERATIONS

(RAD/SEC.) (IN./SEC.) (RAO/SEC.**2) (IN./SEC.**2)
SEGMENT MAG. ABS. REL. MAG. ABS. REL. HAG. ABS. REL. MAG. ABS. REL.
NO. SYM TEST ERROR ERROR TEST ERROR ERROR TEST ERROR ERROR TEST ERROR ERROR

I LARM 0.000 0.000 0.0000 0.000 0.000 0.0000 0.010 0.010 0.0010 0.001 0.001 0.0010
2 UARM 0.000 0.000 0.0000 0.000 0.000 0.0000 0.010 0.010 0.0010 0.000 0.000 0.0000



VEHICLE DECELERATION INPUTS PAGE 5

CARDS C
CONSTANT WIND VELOCITY OF 600 KNOTS

YAW PITCH ROLL VIPS VTIME XO(X) XO(Y) XO(Z) NATA8 ATO ADT MSEG
0.000 0.000 0.000 12161.000 0.000 0.000 0.000 0.000 -3 0.000000 2.300000 0

SPLINE FIT TABULAR INPUT

LTYPE= 2 LFIT= 1 NPTS= 3

INITIAL LINEAR POSITION ( IN.) INITIAL ANGULAR POSITION (DEG)
TIME(SEC.)= 0.0000 X= 0.000 Y= 0.000 Z= 0.000 X= 0.000 Y= 0.000 Z= 0.000

LINEAR VELOCITY ( IN./SEC.) ANGULAR VELOCITY (DEG/SEC.)

TIME(SEC.) X Y Z X Y Z
0.00000 0.000 0.000 12161.000 0.000 0.000 0.000

2.30000 0.000 0.000 12161.000 0.000 0.000 0.000
4.60000 0.000 0.000 12161.000 0.000 0.000 0.000



PAGE 6
VEHICLE LINEAR TIME HISTORY CONSTANT WIND VELOCITY OF 600 KNOTS PAGE NO.

TIME LINEAR DECELERATIONS (G'S) LINEAR VELOCITIES CIN./SEC.) LINEAR OISPLACEiIENTS C IN.)
(MSEC) X Y z X Y z x Y Z

0.000 0.000 0.000 0.000 0.000 0.000 12161.000 0.000 0.000 0.000
2300.000 0.000 0.000 0.000 0.000 0.000 12161 .000 0.000 0.000 27970.300
4600.000 0.000 0.000 0.000 0.000 0.000 12161.000 0.000 0.000 55940.600



VEHICLE ANGULAR TIME HISTORY CONSTANT WIND VELOCITY OF 600 KNOTS PAGE 7

PAGE NO. I

TIME ANGULAR ACCELERATIONS (DEG/SEC.**2) ANGULAR VELOCITIES (DEG/SEC.) ANGULAR DISPLACEMENTS (DEG)

(MSEC) X Y Z X Y Z YAW PITCH ROLL

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2300.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4600.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000



NPL NBLT NBAG NEIP No NSD NHRNSS NWINDF NJNTF NFORCE PAGE 8
1 0 0 0 0 0 1 0 0 CARD 0.1

PLANE INPUTS CARDS 0.2
PLANE NO. 1 WIND PLANE

x Y z
POINT 1 10.0000 10.0000 5.0000
POINT 2 -10.0000 10.0000 5.0000
POINT 3 10.0000 -10.0000 5.0000
BOY SEGMENT SYMMETRY INPUT CARD 0.7

SEG NO. 1 2

'~NSYM(J) 0 0



WIND FORCE FUNCTION NO. 1 WIND FORCE NTI( 1) = 1 PAGE 9

CARDS E.6

SPEC. HEAT RATIO SONIC VEL. ABS. PRESS. SEGMENT REF. SEGMENT

1.4000 13404.0000 14.6960 ILARM 3VEH



ALLOWED CONTACTS AND ASSOCIATED FUNCTIONS PAGE 10



SEGMENT WIND FORCES PAGE 11

CARDS F.7
DRAG COEFFICIENT BLOCKING

SEGMENT-ELLIPSOID SEGMENT-PLANE WIND FORCE FUNCTION FUNCTION SEGMENTS-ELLIPSOID
-1 - 1 3 - 1 1 0

LARM VEN -WIND PLANE WIND FORCE 2- 2
-2 2 3 -1 1 0

UARM VEH -WIND PLANE WIND FORCE 1- 1



SUBROUTINE INITAL INPUT PAGE 12

CARD G.1
ZPLT(X) ZPLT(Y) ZPLT(Z) 11 J1 12 J2 13 SPLT(1) SPLT(2) SPLT(3)

0. 0. 0. 0 0 0 0 1 10.00 6.00 1.00
INITIAL POSITIONS (INERTIAL REFERENCE) CARDS G.2

SEGMENT LINEAR POSITION ( IN.) LINEAR VELOCITY ( IN./SEC.)
NO. SEG X Y Z X Y Z
1 LARM 0.66000 0.00000 -18.98000 0.00000 0.00000 0.00000

2 UARM 0.18467 0.00000 -5.36830 0.00000 0.00000 0.00000
INITIAL ANGULAR ROTATION AND VELOCITY CARDS G.3

SEGMENT ANGULAR ROTATION (DEG) ANGULAR VELOCITY (DEG/SEC.)
NO. SEG YAW PITCH ROLL X Y Z IYPR
I LARM 0.00000 "2.00000 0.00000 0.00000 0.00000 0.00000 3 2 1 0
2 UARM 0.00000 -2.00000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

TABULAR TIME HISTORY CONTROL PARAMETERS
TYPE KSG SELECTED SEGMENTS OR JOINTS
H.1 0

REF

H.2 0

REF

H.3 3 1 2 2
REF 2 1 4

H.4 0

REF

H.5 0

REF

H.6 0

REF

H.7 1 1

REF 0

H.8 2 1 2
REF 0 0

H.9 1 1

REF 1



MAIN3D FUNCTIONS FOR TIME= 0.000 MSEC PAGE 13

(INERTIAL) (LOCAL) (LOCAL)

ANGULAR ROTATION (DEG) ANGULAR VELOCITY (RAD/SEC.) ANGULAR ACCELERATION (RAD/SEC.**2)

SEGMENT YAW PITCH ROLL x Y Z X Y Z

1 LARM 0.0000 -2.0000 0.0000 0.00000 0.00000 0.00000 0.000516 7.241005 -0.000467
2 UARM 0.0000 -2.0000 0.0000 0.00000 0.00000 0.00000 -0.000433 22.756386 0.000000

3 VEH 0.0000 0.0000 0.0000 0.00000 0.00000 0.00000 0.000000 0.000000 0.000000

(INERTIAL) (INERTIAL) (INERTIAL)

LINEAR POSITION (IN.) LINEAR VELOCITY ( IN./SEC.) LINEAR ACCELERATIONS (G'S)

SEGMENT X Y Z X Y Z X Y Z

1 LARM 0.6600 0.0000 -18.9800 0.00000 0.00000 0.00000 0.123940 0.000002 1.323803

2 UARM 0.1847 0.0000 -5.3683 0.00000 0.00000 0.00000 -0.131968 -0.000003 22.212406

3 VEH 0.0000 0.0000 0.0000 0.00000 0.00000 12161.00000 0.000000 0.000000 0.000000

(INERTIAL) (LOCAL)
Ul ARRAY ( IN./SEC.**2) U2 ARRAY (RAD/SEC.**2) KINETIC ENERGY

EXTERNAL LINEAR ACCELERATIONS EXTERNAL ANGULAR ACCELERATIONS ( LB.- IN.)

SEGMENT X Y Z X Y Z LINEAR ANGULAR TOTAL

1 LARM O.O000E+O0 O.OOOOE+O0 0.5094E+03 0.85920E-03 -0.10774E+02 -0.46703E-03 O.OOOOOE+O0 O.OO00OE+O0 O.O0OO0E+00

2 UARM O.OOOOE+O0 O.OOOOE+O0 0.8578E+04 -0.30574E-13 -0.46180E-14 -0.21433E-14 O.OOOOOE+O0 O.OOOOOE+00 O.OOO0E+00
TOTAL BODY KINETIC ENERGY

O.O0OOOE+O0 O.OOO00E+O0 O.OOOO0E+00

(INERTIAL) (INERTIAL)
JOINT FORCES ( LB.) JOINT TOROUES ( IN. LB.) RELATIVE ANGULAR

JOINT IPIN X Y Z X Y Z VELOCITY (RAD/SEC.)

1 ELBW 5 -0.731E+00 -0.139E-04 -0.255E-01 O.OOOE+O0 O.OOOOE+0O O.OOOOE+O0 0.000



MAIN30 FUNCTIONS FOR TIME= 40.000 MSEC PAGE 14

(INERTIAL) (LOCAL) (LOCAL)

ANGULAR ROTATION (DEG) ANGULAR VELOCITY (RAD/SEC.) ANGULAR ACCELERATION (RAD/SEC.**2)

SEGMENT YAW PITCH ROLL X Y Z X Y Z

I LARM 0.0000 -4.6324 0.0000 0.00002 -2.40848 0.00000 0.000697 -69.675443 0.000000

2 UARM 0.0000 1.9906 0.0000 -0.00004 2.43012 0.00000 -0.000080 -49.821585 -0.000001

3 VEH 0.0000 0.0000 0.0000 0.00000 0.00000 0.00000 0.000000 0.000000 0.000000

(INERTIAL) (INERTIAL) (INERTIAL)

LINEAR POSITION (IN.) LINEAR VELOCITY ( IN./SEC.) LINEAR ACCELERATIONS (G'S)

SEGMENT X Y Z X Y Z X Y Z

I LARM 0.5275 0.0000 -13.8865 -7.63751 -0.00008 255.94533 -0.811909 -0.000008 17.016782

2 UARM 0.3258 0.0000 -3.6572 8.13242 0.00008 79.32710 0.864511 0.000009 3.974612

3 VEH 0.0000 0.0000 486.4400 0.00000 0.00000 12161.00000 0.000000 0.000000 0.000000

(INERTIAL) (LOCAL)

Ul ARRAY ( IN./SEC.**2) U2 ARRAY (RAO/SEC.**2) KINETIC ENERGY

EXTERNAL LINEAR ACCELERATIOS EXTERNAL ANGULAR ACCELERATIONS ( LB.- IN.)

SEGMENT X Y Z X Y Z LINEAR ANGULAR TOTAL

1 LARM 0.2556E-02 0.2735E-12 0.6595E+04 0.87740E-07 0.83063E-12 -0.18158E-13 0.50106E+03 0.96612E+00 0.50203E.03

2 UARM 0.4615E-03 0.4939E-13 0.1508E+04 -0.15599E-02 0.98653E+02 -0.90086E-06 0.45639E+02 0.51466E 00 0.46153E+02

TOTAL BODY KINETIC ENERGY

0.54670E 03 0.14808E+01 0.54818E+03

(INERTIAL) (INERTIAL)

JOINT FORCES ( LB.) JOINT TORQUES ( IN. LB.) RELATIVE ANGULAR

JOINT IPIN X Y Z X Y Z VELOCITY (RAD/SEC.)

1 ELBW 5 0.479E+01 0.481E-04 0.388E+00 O.O000E+00 O.O00E+O0 O.OOOOE+00 4.839
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DATE: FEB. 4, 1988 PAGE 16

RUN DESCRIPTION: EXAMPLE 2: DYNAMIC JOINT TEST

SLIP JOINT / 600 KNOT WIND PAGE: 21.01
VEHICLE DECELERATION: CONSTANT WIND VELOCITY OF 600 KNOTS

CRASH VICTIM: 95TH PERCENTILE MALE
POINT REL. LINEAR DISPLACEMENT (IN.)

POINT ( 0.00, 0.00, 8.20) ON POINT ( 0.00, 0.00, -5.42) ON POINT C 0.00, 0.00, 0.00) ON

SEGMENT NO. 1 - LARM SEGMENT NO. 2 - UARM SEGMENT NO. 2 - UARM
TIME IN UARM REFERENCE IN LARM REFERENCE IN GRND REFERENCE
(MSEC) X Y Z RES X Y Z RES X Y Z RES

0.000 0.000 0.000 -5.420 5.420 0.000 0.000 8.200 8.200 0.185 0.000 -5.368 5.371
0.500 0.000 0.000 -5.420 5.420 0.000 0.000 8.200 8.200 0.185 0.000 -5.368 5.371
1.000 0.000 0.000 -5.419 5.419 0.000 0.000 8.199 8.199 0.185 0.000 -5.366 5.370
1.500 0.000 0.000 -5.417 5.417 0.000 0.000 8.197 8.197 0.185 0.000 -5.365 5.368
2.000 0.000 0.000 -5.414 5.414 0.000 0.000 8.194 8.194 0.185 0.000 -5.362 5.365
3.000 0.000 0.000 -5.405 5.405 0.000 0.000 8.185 8.185 0.185 0.000 -5.356 5.359
4.000 0.000 0.000 -5.392 5.392 0.000 0.000 8.172 8.172 0.186 0.000 -5.347 5.350
5.000 0.000 0.000 -5.375 5.375 0.000 0.000 8.155 8.155 0.187 0.000 -5.336 5.339

6.000 0.000 0.000 -5.354 5.354 0.000 0.000 8.134 8.134 0.187 0.000 -5.322 5.325
7.000 0.000 0.000 -5.329 5.329 0.000 0.000 8.109 8.109 0.188 0.000 -5.306 5.309
8.000 -0.001 0.000 -5.299 5.299 0.000 0.000 8.079 8.079 0.190 0.000 -5.288 5.291
9.000 -0.001 0.000 -5.266 5.266 0.000 0.000 8.046 8.046 0.191 0.000 -5.267 5.271
10.000 -0.002 0.000 -5.228 5.228 0.000 0.000 8.008 8.008 0.192 0.000 -5.245 5.249
11.000 -0.002 0.000 -5.185 5.185 0.000 0.000 7.965 7.965 0.194 0.000 -5.221 5.224
12.000 -0.003 0.000 -5.139 5.139 0.000 0.000 7.919 7.919 0.196 0.000 -5.194 5.198
13.000 -0.005 0.000 -5.088 5.088 0.000 0.000 7.868 7.868 0.198 0.000 -5.166 5.170
14.000 -0.006 0.000 -5.032 5.032 0.000 0.000 7.812 7.812 0.200 0.000 -5.135 5.139
15.000 -0.008 0.000 -4.973 4.973 0.000 0.000 7.753 7.753 0.202 0.000 -5.103 5.107
16.000 -0.011 0.000 -4.909 4.909 0.000 0.000 7.689 7.689 0.204 0.000 -5.068 5.073
17.000 -0.013 0.000 -4.840 4.841 0.000 0.000 7.620 7.620 0.207 0.000 -5.032 5.036

18.000 -0.017 0.000 -4.768 4.768 0.000 0.000 7.548 7.548 0.210 0.000 -4.993 4.998
19.000 -0.021 0.000 -4.691 4.691 0.000 0.000 7.471 7.471 0.213 0.000 -4.953 4.957
20.000 -0.026 0.000 -4.610 4.610 0.000 0.000 7.390 7.390 0.216 0.000 -4.910 4.915
21.000 -0.031 0.000 -4.525 4.525 0.000 0.000 7.304 7.304 0.219 0.000 -4.865 4.870
22.000 -0.038 0.000 -4.435 4.435 0.000 0.000 7.214 7.214 0.223 0.000 -4.819 4.824
23.000 -0.045 0.000 -4.341 4.341 0.000 0.000 7.120 7.120 0.227 0.000 -4.770 4.775
24.000 -0.053 0.000 -4.243 4.243 0.000 0.000 7.021 7.021 0.231 0.000 -4.719 4.725
25.000 -0.063 0.000 -4.140 4.141 0.000 0.000 6.919 6.919 0.235 0.000 -4.667 4.672

26.000 -0.073 0.000 -4.033 4.034 0.000 0.000 6.811 6.811 0.239 0.000 -4.612 4.618
27.000 -0.085 0.000 -3.922 3.923 0.000 0.000 6.700 6.t'00 0.244 0.000 -4.555 4.562

28.000 -0.098 0.000 -3.807 3.808 0.000 0.000 6.584 6.584 0.248 0.000 -4.496 4.503
29.000 -0.113 0.000 -3.687 3.689 0.000 0.000 6.464 6.464 0.254 0.000 -4.436 4.443
30.000 -0.129 0.000 -3.563 3.566 0.000 0.000 6.339 6.339 0.259 0.000 -4.373 4.381

31.000 -0.146 0.000 -3.435 3.438 0.000 0.000 6.209 6.209 0.264 0.000 -4.309 4.317
32.000 -0.165 0.000 -3.302 3.306 0.000 0.000 6.075 6.075 0.270 0.000 -4.243 4.252
33.000 -0.187 0.000 -3.164 3.170 0.000 0.000 5.937 5.937 0.276 0.000 -4.175 4.184
34.000 -0.209 0.000 -3.022 3.030 0.000 0.000 5.793 5.793 0.282 0.000 -4.106 4.115
35.000 -0.234 0.000 -2.876 2.885 0.000 0.000 5.645 5.645 0.289 0.000 -4.035 4.045
36.000 -0.261 0.000 -2.724 2.737 0.000 0.000 5.491 5.491 0.296 0.000 -3.962 3.973
37.000 -0.290 0.000 -2.568 2.584 0.000 0.000 5.333 5.333 0.303 0.000 -3.888 3.900

38.000 -0.320 0.000 -2.407 2.428 0.000 0.000 5.170 5.170 0.310 0.000 -3.813 3.825
39.000 -0.354 0.000 -2.241 2.269 0.000 0.000 5.002 5.002 0.318 0.000 -3.736 3.749

40.000 -0.389 0.000 -2.071 2.107 0.000 0.000 4.828 4.828 0.326 0.000 -3.657 3.672



DATE: FEB. 4, 1988 PAGE 17
RUN DESCRIPTION: EXAMPLE 2: DYNAMIC JOINT TEST

SLIP JOINT / 600 KNOT WIND PAGE: 22.01
VEHICLE DECELERATION: CONSTANT WIND VELOCITY OF 600 KNOTS

CRASH VICTIM: 95TH PERCENTILE MALE

JOINT PARAMETERS

JOINT NO. 1 ELBW
TIME STATE JOINT ANGLES (DEG) TOTAL TORQUE ( IN. LB.)

(MSEC) IPIN FLEXURE AZIMUTH TORSION SPRING VISCOUS RES.

0.000 5. 67.190 180.000 0.000 0.000 0.000 0.000
0.500 5. 67.189 180.000 0.000 0.000 0.000 0.000
1.000 5. 67.186 180.000 0.000 0.000 0.000 0.000
1.500 5. 67.181 180.000 0.000 0.000 0.000 0.000
2.000 5. 67.172 180.000 0.000 0.000 0.000 0.000
3.000 5. 67.149 180.000 0.000 0.000 0.000 0.000
4.000 5. 67.116 180.000 0.000 0.000 0.000 0.000
5.000 5. 67.073 180.000 0.000 0.000 0.000 0.000
6.000 5. 67.021 180.000 0.000 0.000 0.000 0.000
7.000 5. 66.959 180.000 0.000 0.000 0.000 0.000

8.000 5. 66.888 180.000 0.000 0.000 0.000 0.000
9.000 5. 66.808 180.000 0.000 0.000 0.000 0.000
10.000 5. 66.720 180.000 0.000 0.000 0.000 0.000
11.000 5. 66.623 180.000 0.000 0.000 0.000 0.000
12.000 5. 66.517 180.000 0.000 0.000 0.000 0.000
13.000 5. 66.403 180.000 0.000 0.000 0.000 0.000
14.000 5. 66.280 180.000 0.000 0.000 0.000 0.000
15.000 5. 66.149 180.000 0.000 0.000 0.000 0.000
16.000 5. 66.010 180.000 0.000 0.000 0.000 0.000
17.000 5. 65.862 180.000 0.000 0.000 0.000 0.000
18.000 5. 65.706 180.000 0.000 0.000 0.000 0.000
19.000 5. 65.542 180.000 0.000 0.000 0.000 0.000
20.000 5. 65.369 180.000 0.000 0.000 0.000 0.000
21.000 5. 65.189 180.000 0.000 0.000 0.000 0.000
22.000 5. 65.001 180.000 0.000 0.000 0.000 0.000
23.000 5. 64.805 180.000 0.000 0.000 0.000 0.000
24.000 5. 64.601 180.000 0.000 0.000 0.000 0.000
25.000 5. 64.390 -180.000 0.000 0.000 0.000 0.000
26.000 5. 64.171 -180.000 0.000 0.000 0.000 0.000
27.000 5. 63.945 -180.000 0.000 0.000 0.000 0.000
28.000 5. 63.712 180.000 0.000 0.000 0.000 0.000
29.000 5. 63.473 180.000 0.000 0.000 0.000 0.000
30.000 5. 63.229 180.000 0.000 0.000 0.000 0.000
31.000 5. 62.978 180.000 0.000 0.000 0.000 0.000
32.000 5. 62.723 180.000 0.000 0.000 0.000 0.000
33.000 5. 62.462 180.000 0.000 0.000 0.000 0.000
34.000 5. 62.199 180.000 0.000 0.000 0.000 0.000
35.000 5. 61.932 180.000 0.000 0.000 0.000 0.000
36.000 5. 61.663 180.000 0.000 0.000 0.000 0.000
37.000 5. 61.392 180.000 0.000 0.000 0.000 0.000
38.000 5. 61.119 180.000 0.000 0.000 0.000 0.000
39.000 5. 60.844 180.000 0.000 0.000 0.000 0.000
40.000 5. 60.567 180.000 0.000 0.000 0.000 0.000



DATE: FEB. 4, 1988 PAGE 18

RUN DESCRIPTION: EXAMPLE 2: DYNAMIC JOINT TEST

SLIP JOINT / 600 KNOT WIND PAGE: 23.01

VEHICLE DECELERATION: CONSTANT WIND VELOCITY OF 600 KNOTS

CRASH VICTIM: 95TH PERCENTILE MALE

SEGMENT WIND FORCE ( LB.)

SEGMENT NO. 1 - LARM SEGMENT NO. 2 - UARM

TIME IN GRND REFERENCE IN GRND REFERENCE

(MSEC) X Y Z RES X Y Z RES

0.000 0.000 0.000 1.885 1.885 0.000 0.000 117.585 117.585

0.500 0.000 0.000 92.335 92.335 0.000 0.000 28.783 28.783

1.000 0.000 0.000 92.288 92.288 0.000 0.000 28.768 28.768

1.500 0.000 0.000 92.242 92.242 0.000 0.000 28.752 28.752

2.000 0.000 0.000 92.198 92.198 0.000 0.000 28.735 28.735

3.000 0.000 0.000 92.112 92.112 0.000 0.000 28.702 28.702

4.000 0.000 0.000 92.032 92.032 0.000 0.000 28.667 28.667

5.000 0.000 0.000 91.958 91.958 0.000 0.000 28.632 28.632

6.000 0.000 0.000 91.888 91.888 0.000 0.000 28.595 28.595
7.000 0.000 0.000 91.824 91.824 0.000 0.000 23.798 23.798

8.000 0.000 0.000 91.766 91.766 0.000 0.000 23.765 23.765

9.000 0.000 0.000 91.713 91.713 0.000 0.000 23.733 23.733
10.000 0.000 0.000 91.666 91.666 0.000 0.000 23.699 23.699

11.000 0.000 0.000 91.624 91.624 0.000 0.000 23.666 23.666

12.000 0.000 0.000 91.589 91.589 0.000 0.000 23.632 23.632

13.000 0.000 0.000 91.560 91.560 0.000 0.000 23.597 23.597

14.000 0.000 0.000 91.538 91.538 0.000 0.000 23.563 23.563

15.000 0.000 0.000 91.523 91.523 0.000 0.000 23.529 23.529

16.000 0.000 0.000 91.515 91.515 0.000 0.000 23.494 23.494

17.000 0.000 0.000 91.515 91.515 0.000 0.000 23.460 23.460

18.000 0.000 0.000 91.524 91.524 0.000 0.000 23.427 23.427

19.000 0.000 0.000 91.541 91.541 0.000 0.000 23.394 23.394

20.000 0.000 0.000 91.567 91.567 0.000 0.000 23.361 23.361

21.000 0.000 0.000 91.602 91.602 0.000 0.000 23.330 23.330

22.000 0.000 0.000 91.648 91.648 0.000 0.000 23.299 23.299

23.000 0.000 0.000 91.704 91.704 0.000 0.000 23.269 23.269

24.000 0.000 0.000 91.772 91.772 0.000 0.000 23.240 23.240

25.000 0.000 0.000 91.852 91.852 0.000 0.000 23.213 23.213

26.000 0.000 0.000 91.944 91.944 0.000 0.000 23.187 23.187

27.000 0.000 0.000 92.050 92.050 0.000 0.000 23.162 23.162

28.000 0.000 0.000 92.169 92.169 0.000 0.000 20.825 20.825

29.000 0.000 0.000 92.303 92.303 0.000 0.000 20.806 20.806

30.000 0.000 0.000 92.452 92.452 0.000 0.000 20.789 20.789

31.000 0.000 0.000 92.616 92.616 0.000 0.000 20.773 20.773

32.000 0.000 0.000 92.798 92.798 0.000 0.000 20.759 20.759

33.000 0.000 0.000 92.996 92.996 0.000 0.000 16.136 16.136

34.000 0.000 0.000 93.211 93.211 0.000 0.000 16.127 16.127

35.000 0.000 0.000 93.444 93.444 0.000 0.000 16.120 16.120

36.000 0.000 0.000 93.695 93.695 0.000 0.000 16.113 16.113

37.000 0.000 0.000 93.966 93.966 0.000 0.000 16.108 16.108

38.000 0.000 0.000 94.257 94.257 0.000 0.000 16.103 16.103

39.000 0.000 0.000 94.569 94.569 0.000 0.000 16.100 16.100

40.000 0.000 0.000 94.903 94.903 0.000 0.000 16.097 16.097



DATE: FEB. 4, 1988 PAGE 19
RUN DESCRIPTION: EXAMPLE 2: DYNAMIC JOINT TEST

SLIP JOINT / 600 KNOT WIND PAGE: 24.01
VEHICLE DECELERATION: CONSTANT WIND VELOCITY OF 600 KNOTS

CRASH VICTIM: 95TH PERCENTILE MALE

ELBW JOINT FORCES &TORQUES ON UARM IN LARM REFERENCE

TIME JOINT FORCE ( LB. 1O**2) JOINT TORQUE ( IN.- LB. 1O**2)
(MSEC) X Y z X Y Z

0.000 -0.007 0.000 0.000 0.OOOE+OO O.OOOE+0O O.UOOE.OO
0.500 0.022 0.000 0.000 O.OOOE+OO 0.OOOE+0O O.OOOE+OO
1.000 0.022 0.000 0.000 0OE.OO 0.OOOE1+00 O.OOOEO
1.500 0.022 0.000 0.000 0OE+OO O.OOOE+0O O.OOOE+O0
2.000 0.023 0.000 0.000 0.OOOE+OO 0.OOOE+00O 0OE.O
3.000 0.023 0.000 0.000 O.OOOE.OO O.OOOE.OO O.OOOE.OO
4.000 0.023 0.000 0.000 O.OOOE.00 O.OOOE.OO O.OOOE.OO
5.000 0.023 0.000 0.000 O.OOOE+0O O.OOOE.OO 0.OOOE+OO
6.000 0.023 0.000 0.000 O.0OOE+0O O.OOOE+OO O.OOOEO
7.000 0.022 0.000 0.000 0.OOOE.OO O.OOOE+OO O.OOOE.OO
8.000 0.022 0.000 0.000 O.OOOE.OO 0.OOOE+O0 O.OOOE+OO
9.000 0.022 0.000 0.000 O.OOOE+OO O.OOOE+O0 O.OOOE+0O
10.000 0.022 0.000 0.000 O.OOOE.OO O.OOOE.OO O.OOOE+0O
11.000 0.023 0.000 0.000 O.OOOE+0O O.OOOE.0O O.OOOE+O
12.000 0.023 0.000 0.000 O.OOOE+O0 0.OOOE4OO O.OOOE+0O
13.000 0.023 0.000 0.000 O.OOOE+00 0.OOOE+OO 0.OOOE+O0
14.000 0.024 0.000 0,000 O.OOOE+OO 0.OOOE.OO 0.O0OE+OO
15.000 0.024 0.000 0.000 O.OOOE+0O O.0OOEt0O 0.0O0E+00
16.000 0.025 0.000 0.000 O.OOOE+00 O.OOOE.OO O.OOOE+OO
17.000 0.025 0.000 0.000 O.OOOE.0O O.000E+OO O.OOOE+O0
18.000 0.026 0.000 0.000 O.OOOE.OO 0.OOOE.OO 0.000E+0O
19.600 0.027 0.000 0.000 O.OOOE+O0 O.OOOE+00O0.OOOE+0O
20.000 0.027 0.000 0.000 O.OOOE.OO O.OOOE+OO 0.OOO0
21.000 0.028 0.000 0.000 O.OOOE.0O O.0OOE.OO O.OOOE+OO
22.000 0.029 0.000 0.000 O.OOOE.OO 0.O0OE+00 O.OOOE.0O
23.000 0.030 0.000 0.000 O.OOOE.OO O.OOOE.O0 O.OOOE+OO
24.000 0.030 0.000 0.000 O.OOOE.0O 0.OOOE+0O O.OOOE+OO
25.000 0.031 0.000 0.000 0.OOOE+00O0.OOOE.0O O.OOOE+O0
26.000 0.033 0.000 0.000 O.OOOE+OO O.OOOE+OO 0.OOOE.OO
27.000 0.034 0.000 0.000 0OE+OO 0.OOOE.00 O.OOOE+O
28.000 0.032 0.000 0.000 O.OOOE.0O O.OOOE+OO 0.OOOE+00
29.000 0.034 0.000 0.000 O.OOOE.O0 O.OOOE+0O O.OOOE+OO
30.000 0.035 0.000 0.000 O.OOOE+00O0.OOOE+OO O.OOOE.OO
31 .000 0.036 0.000 0.000 O.OOOE+OO O.O0OE+00 O.OOOE+OO
32.000 0.038 0.000 0.000 O.OOOE+OO O.OOOE+OO 0.OOOE+0
33.000 0.034 0.000 0.000 O.OOOE+OO 0.OOOE.OO O.OOOE+0O
34.000 0.036 0.000 0.000 0.OOOE+OO O.0OOE+00 O.OOOE+OO
35.000 0.038 0.000 0.000 0OE+OO O.OOOE+OO O.OOOE+OO
36.000 0.040 0.000 0.000 0OE+OO O.OOOE+OO 0.OOOE+OO
37.000 0.042 0.000 0.000 O.OOOE+OO O.OOOE+OO O.OOOEO00
38.000 0.044 0.000 0.000 O.OOOE+OO O.OOOE4OO 0.OO0E+00
39.000 0.046 0.000 0.000 O.OOOE+OO O.OOOE+O0 O.OOOE+OO
40.000 0.048 0.000 0.000 O.OOOE+OO O.OOOE+OO 0.OOOE+0O



ELAPSED CPU TIME * 13.51 SECONDS PAGE 20

SUB CALLS TIME %

MAIN3D 1 97 7.18

INPUT 1 49 3.63

CHAIN 170 18 1.33

EJOINT 170 0 0.00
DINT 21 77 5.70

PDAUX 211 71 5.26

DAUX 169 47 3.48

SETUP1 169 17 1.26

CONTCT 169 17 1.26
WINDY 338 684 50.63
VISPR 169 22 1.63

SETUP2 169 0 0.00

DAUX11 169 12 0.89

DAUX12 169 6 0.44
DAUX22 169 0 n.00

FSMSOL 169 11 0.81

OUTPUT 43 90 6.66

UPDATE 42 0 0.00

DZP 168 28 2.07

POSTPR 1 105 7.77
TOTAL 1351 100.00



APPENDIX D4

Example 2, ATB Dynamic Joint Test
Perkin-Elmer Output File



AAMRL ARTICULATED TOTAL BODY (ATB) MODEL PAGE

DEVELOPED BY CALSPAN CORP., P.O. BOX 400, BUFFALO NY 14225
AND BY J&J TECHNOLOGIES INC., ORCHARD PARK, MY 14127

FOR THE AIR FORCE ARMSTRONG AEROSPACE MEDICAL RESEARCH
LABORATORY, WRISHT PATTERSON AIR FORCE BASE
UNDER CONTRACTS F33615-75C-5002,-78C-0516 AND -80C-05117

AND FOR THE NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION,
U.S. DEPARTMENT OF TRANSPORTATION, UNDER CONTRACTS
FH117592, HS-053-2-485, HS-6-01300 AND ".3-6-01410.

PROGRAM DOCUMENTATION: NHTSA REPORT NOS. DOT-HS-801-507
THROUGH 510 (FORMERLY CALSPAN REPORT NO. ZO-51 A-L-1),
AVAILABLE FROM NTIS (ACCESSION NOS. PB-241692,3,4 AND 5),
APPENDIXES A-J TO THE ABOVE (AVAILABLE FROM CALSPAN),
AND REPORT NOS. AMRL-TR-75-14 (NTIS NO. AD-AO14 816),
AFAMRL-TR-80-14 (NTIS NO. AD-A088 029), AND
AFAMRL-TR-83-073 (NTIS NO. AO-8079 184).

PROGRAM ATB-IV, EXECUTED ON THE AAHRL/BB CONCURRENT
3250 COMPUTER, WRIGHT-PATTERSON AFB, OHIO

FEB. 4, 1988 IRSIN= 0 IRSOUTs 0 RSTIME a 0.0000 CARDS A

EXAMPLE 2: DYNAMIC JOINT TEST
SLIP JOINT / 600 KNOT WINO

UNITL IN. UNITM a LB. UNITT= SEC. GRAVITY VECTOR C 0.0000, 0.00)00, 386.0880) G :386.0880

NOINT = 4 NSTEPS = 20 DT =0.002000 HO M0.000500 HMAX =0.001000 HMIN =0.000063

NPRT ARRAY
1 2 3 4 5 6 7 8 9 1011 12 1314 1516 17 181920 21 2223 242526 27 28 2930 31 32 33 3435 36
1 0202 00 00 0 000 00 0 00160 000 0 001 00 01 0 00 00 1



CRASH VICTIM 95TH PERCENTILE MALE 2 SEGMENTS 1 JOINTS PAGE 2
CARD 8.1

PRINCIPAL MOMENTS OF INERTIA SEGMENT CONTACT ELLIPSOID CARDS 8.2
SEGMENT WEIGHT ( LB.-SEC.**2 - IN.) SEMIAXES ( IN.) CENTER ( IN.) PRINCIPAL AXES (DEG)
I SYM PLOT ( LB.) X Y Z X Y Z X I Z YAW PITCH ROLL

1 LARM L 5.901 0.3331 0.3331 0.0214 1.871 1.871 10.269 0.000 0.000 0.000 0.00 0.00 0.00
2 UARM U 5.542 0.1743 0.1743 0.0259 2.122 2.122 7.497 0.000 0.000 0.000 0.00 0.00 0.00

CARDS 8.3
JOINT LOCATION( IN.) - SEGCJNT) LOCATION( IN.) - SEG(J+I) PRIM. AXIS(DEG) SEG(JNT) PRIN. AXIS(DEG) - SEG(J*1)
J SYM PLOT JNT PIN X Y Z X Y Z YAW PITCH ROLL YAW PITC11 ROLL

1 ELBW E 1 5 0.000 0.000 8.200 0.000 0.000 -5.420 0.00 0.00 0.00 0.00 -67.19 0.00

UNLOCK CONDITIONS FOR SLIP JOINTS
JOINT TENSION COMPRESSION

LB.) (LB.)

1 0.000 0.000



JOINT TORQUE CHARACTERISTICS PAGE 3
CARDS B.4

FLEXURAL SPRING CHARACTERISTICS TORSIONAL SPRING CHARACTERISTICS

SPRING COEF. ( IN. LB./DEG**J) ENERGY JOINT SPRING COEF. ( IN. LB./DEG**J) ENERGY JOINT
JOINT LINEAR QUADRATIC CUBIC DISSIPATION STOP LINEAR QUADRATIC CUBIC DISSIPATION STOP

(J=l) (J=2) (J=3) COEF. (DEG) (J=l) (J=2) (J=3) COEF. (DEG)

1 ELBW 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

CARDS 8.5
JOINT VISCOUS CHARACTERISTICS AND LOCK-UNLOCK CONDITIONS

VISCOUS COULOMB FULL FRICTION MAX TORQUE FOR MIN TORQUE FOR NI. ANG. VELOCITY IMPULSE
JOINT COEFFICIENT FRICTION COEF. ANGULAR VELOCITY A LOCKED JOINT UNLOCKED JOINT FOR UNLOCKED JOINT RESTITUTION

( IN. LB.SEC./DEG) ( IN. LB.) (DEG/SEC.) ( IN. LB.) ( IN. LB.) (RAD/SEC.) COEFFICIENT

1 ELBW 0.000 0.00 30.00 0.00 0.00 0.00 0.000



PAGE
SEGMENT INTEGRATION CONVERGENCE TEST INPUT CARDS 6.6

ANGULAR VELOCITIES LINEAR VELOCITIES ANGULAR ACCELERATIONS LINEAR ACCELERATIONS
(RAD/SEC.) ( IN./SEC.) (RAD/SEC.**2) ( IN./SEC.**2)

SEGMENT MAG. ABS. REL. NAG. ABS. REL. MAG. ABS. REL. NAG. ABS. REL.
NO. SYH TEST ERROR ERROR TEST ERROR ERROR TEST ERROR ERROR TEST ERROR ERROR

1 LARM 0.000 0.000 0.0000 0.000 0.000 0.0000 0.010 0.010 0.0010 0.001 0.001 0.0010
2 UARM 0.000 0.000 0.0000 0.000 0.000 0.0000 0.010 0.010 0.0010 0.000 0.000 0.0000



VEHICLE DECELERATION INPUTS PAGE 5
CARDS C

CONSTANT WIND VELOCITY OF 600 KNOTS

YAW PITCH ROLL VIPS VTIHE XO(X) XO(Y) XO(Z) NATAB ATO ADT MSEG
0.000 0.000 0.000 12161.000 0.000 0.000 0.000 0.000 -3 0.000000 2.300000 0

SPLINE FIT TABULAR INPUT

LTYPE 2 LFIT 1 NPTS 3

INITIAL LINEAR POSITION ( IN.) INITIAL ANGULAR POSITION (DEG)
TIHE(SEC.)= 0.0000 X= 0.000 Y= 0.000 Z= 0.000 X= 0.000 Y= 0.000 Z2 0.000

LINEAR VELOCITY ( IN./SEC.) ANGULAR VELOCITY (DEG/SEC.)
TIME(SEC.) X Y Z X Y Z
0.00000 0.000 0.000 12161.000 0.000 0.000 0.000
2.30000 0.000 0.000 12161.000 0.000 0.000 0.000
4.60000 0.000 0.000 12161.000 0.000 0.000 0.000



PAGE 6

VEHICLE LINEAR TIME HISTORY CONSTANT WIND VELOCITY OF 600 KNOTS PAGE NO. 1

TIME LINEAR DECELERATIONS (G'S) LINEAR VELOCITIES (IN./SEC.) LINEAR DISPLACEMENTS ( IN.)

(MSEC) x Y Z x Y z x Y Z

0.000 0.000 0.000' 0.000 0.000 0.000 12161.000 0.000 0.000 0.000
2300.000 0.000 0.000 0.000 0.000 0.000 12161 .000 0.000 0.000 27970.300
4600.000 0.000 0.000 0.000 0.000 0.000 12161.000 0.000 0.000 55940.600



VEHICLE ANGULAR TIME HISTORY CONSTANT WIND VELOCITY OF 600 KNOTS PAGE 7
PAGE NO. 1

TIME ANGULAR ACCELERATIONS (DEG/SEC.**2) ANGULAR VELOCITIES (DEG/SEC.) ANGULAR DISPLACEMENTS (DEG)
(MSEC) X Y Z X Y Z YAW PITCH ROLL

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2300.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4600.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000



NPL NBLT NBAG NELP NQ NSD NHRNSS NWINDF NJNTF NFORCE PAGE 8

1 0 a 0 0 0 0 1 0 0 CARD D.1

* PLANE INPUTS CARDS D.2

PLANE NO. 1 WIND PLANE

x Y z
POINT 1 10.0000 10.0000 5.0000
POINT 2 *10.0000 10.0000 5.0000
POINT 3 10.0000 -10.0000 5.0000

BOY SEGMENT SYMMETRY INPUT CARD D.7

SEG NO. 1 2

NSYMN) 0 0



WIND FORCE FUNCTION NO. 1 WIND FORCE NTI( 1) = 1 PAGE 9
CARDS E.6

SPEC. HEAT RATIO SONIC VEL. ABS. PRESS. SECHENT REF. SEGMENT
1.4000 13404.0000 14.6960 1LARM 3VEH



ALLOWED CONTACTS AND ASSOCIATED FUNCTIONS PAGE 10



SEGMENT WIND FORCES PAGE 11
CARDS F.7

DRAG COEFFICIENT BLOCKING
SEGM'ENT-ELLIPSOID SEGMENT-PLANE WIND FORCE FUNCTION FUNCTION SEGMENTS-ELLIPSOID

-13 3- 1 0
LARN VEH -WIND PLANE WIND FORCE 2- 2

.2- 2 3. 1 1 0
UARM VEH -WIND PLANE WIND FORCE 1



SUBROUTINE INITAL INPUT PAGE 12
CARD G.1

ZPLT(X) ZPLT(Y) ZPLT(Z) 11 J1 12 J2 13 SPLT SPLT(2) SPLT(3)
0. 0. 0. 0 0 0 0 1 10.00 6.00 1.00

INITIAL POSITIONS (INERTIAL REFERENCE) CARDS G.2

SEGMENT LINEAR POSITION ( IN.) LINEAR VELOCITY ( IN./SEC.)

NO. SEG X Y Z X Y z
1 LARM 0.66000 0.00000 -18.98000 0.00000 0.00000 0.00000
2 UARM 0.18467 0.00000 -5.36830 0.00000 0.00000 0.00000

INITIAL ANGULAR ROTATION AND VELOCITY CARDS G.3

SEGMENT ANGJLAR ROTATION (DEG) ANGULAR VELOCITY (DEG/SEC.)
NO. SEG YAW PITCH ROLL X Y Z IYPR

I LARN 0.00000 -2.00000 0.00000 0.00000 0.1000 0.00000 3 2 1 0
2 UARM 0.00000 -2.00000 0.00000 0.00000 0.00000 0.00000 3 2 1 0

TABULAR TIME HISTORY CONTROL PARAMETERS
TYPE KSG SELECTED SEGMENTS OR JOINTS
H.1 0

REF
H.2 0

REF
H.3 3 1 2 2

REF 2 1 4
H.4 0

REF
H.5 0

REF
H.6 0

REF
H.7 1 1

REF 0
H.8 2 1 2

REF 0 0
H.9 I I

REF I



*MAIN3O FUNCTIONS FOR TIMEz 0.000 MSEC PAGE 13

(INERTIAL) (LOCAL) (LOCAL)
ANGULAR ROTATION (DEG) AGLREOiT (ADEC)ANGULAR ACCELERATION (RAD/SEC.**2)

SEGMENT YAW PITCH ROLL X Y z X 21z

1 LARM 0.0000 -2.0000 0.0000 0.00000 0.00000 0.00000 0.000348 7.240952 -0.000315
2 UARM 0.0000 -2.0000 0.0000 0.00000 0.00000 0.00000 -0.000292 22.756331 0.000000

* 3 VEH 0.0000 0.0000 0.0000 0.00000 0.00000 0.00000 0.000000 0.300000 0.000000

(INERTIAL) (INERTIAL) (INERTIAL)
LINEAR POSITION CIN.) LINEAR VELOCITY ( IN./SEC.) LINEAR ACCELERATIONS (GIS)

SEGMENT X Y Z X Y z X y' z

1 LARM 0.6600 0.0000 *18.9800 0.00000 0.00000 0.00000 0.123940 0.000002 1.323803
2 VARN 0.1847 0.0000 -5.3683 0.00000 0.00000 0.00000 -0.131968 -0.000002 22.212334
3 VEH 0.0000 0.0000 0.0000 0.00000 0.00000 12161.00000 0.000000 0.cooooO 0.000000

(INERTIAL) (LOCAL)
Ul ARRAY ( -.iSECA'*2) U2 ARRAY (RAD/SEC.**2) KINETIC ENERGY

EXTERNAL Ll* AR ACCELERATIONS EXTERNAL ANGULAR ACCELERATIONS ( LB.- IN.)
SEGMENT X Y z X Y Z LINEAR ANGULAR TOTAL

1 LARM 0.00000+00 0.O0000+00 0.50940+03 0.579810-03 -0.107740+02 -0.315160-03 0.000000+00 0.00000D+00 0.00000D+00
2 UARM 0.00000.00 0.0000D0O 0.85780+04 -0.11465D-13 -0.38367D-14 -0.32149D-14 0.000000+00 0.00000D+00 0.000000+00

TOTAL BODY KINETIC ENERGY
0.000000+00 0.000000+00 0.000000+00

(INERTIAL) (INERTIAL)
JOINT FORCES ( LB.) JOINT TORQUES ( IN. LB.) RELATIVE ANGULAR

JOINT [PIN X Y Z X Y Z VELOCITY (RAD/SEC.)

I ELBW 5 -0.731D+00 -0.9410-05 -0.2550-01 0.00000+00 0-00000.00 0.00000+00 0.000

DINT CONV. TEST 1.000 LARM ANG ACC 3064. 0.4514E-02 0.1473E-05 0.1O0OE-03 O.1000E-03 0.I0OOE-05

TEST FAILED AT TIME = 0.001000 FOR H x 0.000500



1114116DUMCTI(NS FOR TIMEs 43.000 PEC PAGE Ifs

(IME&TIAL) (LOCAL) (LOCAL)
ANGN.AR rOTATIO (CEG) A*2AR VELOCITY (RADISEC.) AMWLAR ACCELERATION (MiSEC.A2)

SEGIT TAI PITC1 ROLL X Y Z X f Z

: AN 0.000 . -1.6312 -0.003 -0.0036 -2.40696 0.00000 -0.10;497 -69.6370 0.000-00
2 UA O.0O0 1.9884 0.0050 0.-014m 2.427W -0.00004 0.012320 -49.7524,71 -0.0m!
3 WU C.O00 0.0000 0.0000 0.0000c O.0OD0 0.00900 0.00000 0.000000 O.00000

(INERTIAL) (INERTIAL) (INERTIAL)
LINEAR PCSITIOM (IN.) LINEAR VELOCITY ( IN./SEC.) LINEAR ACCELERATIONS (GS)

SEGMENT X Y Z X Y Z X Y Z

I LARK 0.5275 0.0001 -13.8864 -7.63222 0.0124, 255.94,3 -0.811510 0.001280 17.016222
2 UARM 0.3257 -0.0001 -3.6569 8.12663 -0.01319 79.35888 0.864M86 -0.001363 3.974519
3 VEN 0.0000 0.00 486."400 O.c0000 6.00000 12161.00000 0.000000 0.000000 0.O0

(INERTIAL) (LOCAL)
Ul ARRAY ( IN.ISEC.**2) U2 ARRAY (RAOISEC.**2) KINETIC ENERGY

EXTERNAL LINEAR ACCELERATIONS EXTERNAL ANGULAR ACCELERATIONS ( LB.- IN.)
SEGMENT X Y Z X T Z LINEAR ANGULAR TOTAL

1 LARJ 0.25520-02 -0.6775D-08 0.6595D04 0.59166D-07 -0.894470-10 0.11024D-13 0.501060#03 0.964.830D00 0.502020.03
2 UARN 0.4609D-03 -0.1224D-08 0.15070.04 0.24577D+00 0.986500-02 -0.883560-06 0.45674D#02 0.513700*00 0.461880.02

TOTAL BODY KINETIC ENERGY
0.546730.03 0.14785D#01 0.54821D*03

(INERTIAL) (INERTIAL)
JJINT FORCES C LB.) JOINT TOROUES ( IN. LB.) RELATIVE ANGULAR

JOINT IPIN X Y Z X Y Z VELOCITY (RAD/SEC.)

1 ELBW 5 0.479D+01 -0.7550-02 0.3880.00 0.0000000 o.ooO 0.00000.00 4.835



POSTPROCESSM CORMI PAUMETERSPAE 
1
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V.11 0 0



DATE: FEB. 4, 1988 PGE 16
RUI DESCRIPTION: EXAWLE 2: DYNAMIC jO;XT TEST

SLIP JOINT / 600 KNOT WIND PAGE: 21.01
VEHICLE DECELERATION: CONSTANT WIND VELOCITY OF 600 KNOTS

CRASH VICTIM: 95TN PERCENTILE KALE
POINT REL. LINEAR DISPLACEMENT ( IN.)

POINT C 0.00, 0.00, 8.20) ON POINT ( 0.00, -00, -5.42) ON POINT ( 0.00, 0.00, 0.00) ON
SEGMENT NO. I - LARN .EGMENiT NO. 2 - UAR4 SEGMENT NO. 2 - UARM

TIME IN UARM REFERENCE IN LARK REFERENCE IN rND REFEREKCE
(.SEC) X Y 7 RES X Y Z RES X Y Z RES

0.G00 0.000 0.000 -5.420 5.420 0.000 0.000 8.200 8.200 0.185 0.00 -5.368 5.371
0.500 0.000 0.000 -5.420 5.420 0.000 0.000 8.200 8.200 0.185 0.000 -5.368 5.371
0.750 0.000 0.000 -5.420 5.420 0.000 0.000 8.200 8.200 0.185 G.000 -5.367 5.370
1.000 0.000 0.000 -5.419 5.419 0.000 0.000 8.199 8.199 0.185 0.000 -5.366 5.370
1.500 0.000 0.000 -5.417 5.417 0.000 0.000 8.197 8.197 0.185 0.000 -5.365 5.368
2.000 0.000 0.000 -5.414 5.414 0.000 0.000 8.194 8.194 0.185 0.000 -5.362 5-366
3.000 0.000 0.000 -5.405 5.405 0.000 0.000 8.185 8.185 0.185 0.000 -5.356 5.359
4.000 0.000 0.000 -5.392 5.392 0.000 0.000 8.172 8.172 0.186 0.000 -5.347 5.350
5.000 0.000 0.000 -5.375 5.375 0.000 0.000 8.155 8.155 0.187 0.000 -5.336 5.339
6.000 0.000 0.000 -5.354 5.354 0.000 0.000 8.134 8.134 0.187 0.000 -5.322 5-325
7.000 0.000 0.000 -5.329 5.329 0.000 0.200 8.109 8.109 0.188 0.000 -5.306 5-309
8.000 -0.001 0.000 -5.299 5.299 0.000 0.000 8.079 8.079 0.190 0.000 -5.288 5.291
9.000 -0.001 0.000 -5.266 5.266 0.000 0.000 8.046 8.046 0.191 0.000 -5.268 5.271

10.000 -0.002 0.000 -5.228 5.228 0.000 0.000 8.008 8.008 0.192 0.000 -5.245 5.249
11.000 -0.002 0.000 -5.185 5.185 0.000 0.000 7.965 7.965 0.194 0.000 -5.221 5.224
12.000 -0.003 0.000 -5.138 5.138 0.000 0.000 7.918 7.918 0.196 0.000 -5.194 5.198
13.000 -0.005 0.000 -5.087 5.087 0.000 0.000 7.867 7.867 0.198 0.000 -5.166 5.170
14.000 -0.006 0.000 -5.032 5.032 0.000 0.000 7.812 7.812 0.200 0.000 -5.136 5.139
15.000 -0.008 0.000 -4.973 4.973 0.000 0.000 7.752 7.752 0.202 0.000 -5.103 5.107
16.000 -0.011 0.000 -4.909 4.909 0.000 0.000 7.688 7.688 0.204 0.000 -5.069 5.073
17.000 -0.013 0.000 -4.840 4.840 0.000 0.000 7.620 7.620 0.207 0.000 -5.032 5.036
18.000 -0.017 0.000 -4.768 4.768 0.000 0.000 7.548 7.548 0.210 0.000 -4.993 4.998
19.000 -0.021 0.000 -4.691 4.691 0.000 0.000 7.471 7.471 0.213 0.000 -4.953 4.957
20.000 -0.026 0.000 -4.610 4.610 0.000 0.000 7.389 7.389 0.216 0.000 -4.910 4.915
21.000 -0.031 0.000 -4.524 4.524 0.000 0.000 7.304 7.304 0.219 0.000 -4.865 4.870
22.000 -0.038 0.000 -.435 4.435 0.000 0.000 7.214 7.214 0.223 0.000 -4.819 4.824
23.000 -0.045 0.000 -4.341 4.341 0.000 0.000 7.120 7.120 0.227 0.000 -4.770 4.775
24.000 -0.053 0.000 -4.242 4.243 0.000 0.000 7.021 7.021 0.231 0.000 -4.719 4.725
25.000 -0.063 0.000 -4.140 4.140 0.000 0.000 6.918 6.918 0.235 0.000 -4.667 4.673
26.000 -0.073 0.000 -4.033 4.034 0.000 0.000 6.811 6.811 0.239 0.000 -4.612 4.618
27.000 -0.085 0.000 -3.922 3.923 0.000 0.000 6.700 6.700 0.244 0.000 -4.555 4.562
28.000 -0.098 0.000 -3.807 3.808 0.000 0.000 6.584 6.584 0.248 0.000 -4.496 4.503
29.000 -0.113 0.000 -3.687 3.689 0.000 0.000 6.464 6.464 0.254 0.000 -4.436 4.443
30.000 -0.129 0.000 -3.563 3.565 0.000 0.000 6.339 6.339 0.259 0.000 -4.373 4.381
31.000 -0.146 0.000 -3.435 3.438 0.000 0.000 6.209 6.209 0.264 0.000 -4.309 4.317
32.000 -0.165 0.000 -3.302 3.306 0.000 0.000 6.075 6.075 0.270 0.000 -4.243 4.251
33.000 -0.186 0.000 -3.164 3.170 0.000 0.000 5.937 5.937 0.276 0.000 -4.175 4.184
34.000 -0.209 0.000 -3.022 3.030 0.000 0.000 5.793 5.793 0.282 0.000 -4.105 4.115
35.000 -0.234 0.000 -2.876 2.885 0.000 0.000 5.645 5.645 0.289 0.000 -4.035 4.045
36.000 -0.261 0.000 -2.724 2.737 0.000 0.000 5.492 5.492 0.296 0.000 -3.962 3.973
37.000 -0.289 0.000 -2.568 2.584 0.000 0.000 5.333 5.333 0.303 0.000 -3.888 3.900
38.000 -0.320 0.000 -2.407 2.428 0.000 0.000 5.170 5.170 0.310 0.000 -3.813 3.825
39.000 -0.353 0.000 -2.241 2.269 0.000 0.000 5.002 5.002 0.318 0.000 -3.735 3.749
40.000 -0.389 0.000 -2.071 2.107 0.000 0.000 4.829 4.829 0.326 0.000 -3.657 3.671



DATE: FEB. 4, 1968 PAGE 17
RU DESCRIPTIO: EXAPILE 2: DYNAMIC JOINT TEST

SLIP JOINT 1 600 KNOT WIND PAGE: 22.01
VERICLE DECELERATION: CONSTANT WIND VELOCITY OF 600 KNOTS

CRASH VICTIM: 95TH PERCENTILE PALE

JOINT PARAMETERS

JOINT NO. 1 -EtB
TIME STATE JOINT ANGLES (DEG) TOTAL TOROUE C IN. LB.)
(MSEC) IPIN FLEXURE AZIIIJTH TORSION SPRING VISCOUS RES.

0.000 5. 67.190 180.000 0.000 0.000 0.000 0.000
0.500 5. 67.189 180.000 0.060 0.000 0.000 0.000
0.750 5. 67.188 -180.000 0.000 0.000 0.000 0.000
1.000 5. 67.186 -180.000 0.000 0.000 0.000 0.000
1.500 5. 67.180 -180.000 0.000 0.000 0.000 0.000
2.000 5. 67.172 -1,0.000 0.000 0.000 0.000 0.000
3.000 5. 67.149 -180.000 0.000 0.000 0.000 0.000
4.000 5. 67.116 -180.000 0.000 0.000 0.000 0.000
5.000 5. 67.073 -180.000 0.000 0.000 0.000 0.000
6.000 5. 67.021 -180.000 0.000 0.000 0.0nO 0.000
7.000 5. 66.959 -180.000 0.000 0.000 0.000 0.000
8.000 5. 66.888 -180.000 0.000 0.000 0.000 0.000
9.000 5. 66.808 -180.000 0.000 0.CO0 0.000 0.000

10.000 5. 66.720 -180.000 0.000 0.000 0.000 0.000
11.000 5. 66.623 -180.000 0.000 0.000 0.000 0.000
12.000 5. 66.517 -180.000 0.000 0.000 0.000 0.000
13.000 5. 66.403 -180.000 0.000 0.000 0.000 0.000
14.000 5. 66.280 -180.000 0.000 0.000 0.000 0.000
15.000 5. 66.149 -180.000 0.000 0.000 0.000 0.000
16.000 5. 66.010 -180.000 0.00 0.000 0.000 0.000
17.000 5. 65.862 -180.000 0.000 0.000 0.000 0.000
18.000 5. 65.706 -180.000 0.000 0.000 0.000 0.000
19.000 5. 65.542 -180.000 0.000 0.000 0.000 0.000
20.000 5. 65.369 -180.000 0.000 0.000 0.000 0.000
21.000 5. 65.189 -180.000 0.000 0.000 0.000 0.000
22.000 5. 65.001 -180.000 0.000 0.000 0.000 0.000
23.000 5. 64.805 -180.000 0.000 0.000 0.000 0.000
24.000 5. 64.601 -180.000 0.000 0.000 0.000 0.000
25.000 5. 64.390 -180.000 0.000 0.000 0.000 0.000
26.000 5. 64.171 -180.000 0.000 0.000 0.000 0.000
27.000 5. 63.945 -180.000 0.000 0.000 0.000 0.000
28.000 5. 63.713 -180.000 -0.001 0.000 0.000 0.000
29.000 5. 63.474 -179.999 -0.001 0.000 0.000 0.000
30.000 5. 63.230 -179.999 -0.001 0.000 0.000 0.000
31.000 5. 62.980 -179.999 -0.002 0.000 0.000 0.000
32.000 5. 62.724 -179.999 -0.002 0.000 0.000 0.000
33.000 5. 62.464 -179.998 -0.002 0.000 0.000 0.000
34.000 5. 62.200 -179.998 -0.003 0.000 0.000 0.000
35.000 5. 61.934 -179.998 -0.003 0.000 0.000 0.000
36.000 5. 61.666 -179.998 -0.003 0.000 0.000 0.000
37.000 5. 61.395 -179.997 -0.004 0.000 0.000 0.000
38.000 5. 61.122 -179.997 -0.004 0.000 0.000 0.000
39.000 5. 60.847 -179.997 -0.004 0.000 0.000 0.000
40.000 5. 60.570 -179.996 -0.005 0.000 0.000 0.000



DATE: FEB. 4, 1988 PAGE 18
RtU DESCRIPTION: EXAMPLE 2: DYNAMIC JOINT TEST

SLIP JOINT / 600 KNOT WIND PAGE: 23.01
VEHICLE DECELERATION: CONSTANT WIND VELOCITY OF 600 KNOTS

CRASH VICTIM: 95TH PERCENTILE KALE

SEGMENT WIND FORCE (LB.)

SEGMENT NO. I - LARK SEGMENT NO. 2 - UAR,
TIME IN GRAD REFERENCE IN GRND REFERENCE

(MSEC) X Y Z RES X Y Z RES

0.000 0.000 0.000 1.885 1.885 0.000 0.000 117.584 117.584
0.500 0.000 0.000 92.336 92.336 0.000 0.000 28.783 28.783
0.750 0.000 0.000 92.311 92.311 0.000 0.000 28.775 28.775
1.000 0.000 0.000 92.288 92.288 0.000 0.000 28.768 28.768
1.500 0.000 0.000 92.242 92.242 0.000 0.000 28.752 28.752
2.000 0.000 0.000 92.198 92.198 0.000 0.000 28.735 28.735
3.000 0.000 0.000 92.112 92.112 0.000 0.000 28.702 28.702
4.000 0.000 0.000 92.032 92.032 0.000 0.000 28.667 28.667
5.000 0.000 0.00 91.958 91.958 0.000 0.000 28.632 28.632
6.000 0.000 0.000 91.888 91.888 0.000 0.000 28.595 28.595
7.000 0.000 0.000 91.825 91.825 0.000 0.000 23.798 23.798
8.000 0.000 0.000 91.766 91.766 0.000 0.000 23.765 23.765
9.000 0.000 0.000 91.713 91.713 0.000 0.000 23.733 23.733
10.000 0.000 0.000 91.666 91.666 0.000 0.000 23.699 23.699
11.000 0.000 0.000 91.624 91.624 0.000 0.000 23.666 23.666
12.000 0.000 0.000 91.589 91.589 0.000 0.000 23.632 23.632
13.000 0.000 0.000 91.560 91.560 0.000 0.000 23.597 23.597
14.000 0.000 0.000 91.538 91.538 0.000 0.000 23.563 23.563
15.000 0.000 0.000 91.523 91.523 0.000 0.000 23.529 23.529
16.000 0.000 0.000 91.516 91.516 0.000 0.000 23.494 23.494
17.000 0.000 0.000 91.516 91.516 0.000 0.000 23.460 23.460
18.000 0.000 0.000 91.524 91.524 0.000 0.000 23.427 23.427
19.000 0.000 0.000 91.541 91.541 0.000 0.000 23.394 23.394
20.000 0.000 0.000 91.567 91.567 0.000 0.000 23.361 23.361
21.000 0.000 0.000 91.602 91.602 0.000 0.000 23.330 23.330
22.000 0.000 0.000 91.648 91.648 0.000 0.000 23.299 23.299
23.000 0.000 0.000 91.704 91.704 0.000 0.000 23.269 23.269
24.000 0.000 0.000 91.772 91.772 0.000 0.000 23.240 23.240
25.000 0.000 0.000 91.852 91.852 0.000 0.000 23.213 23.213
26.000 0.000 0.000 91.944 91.944 0.000 0.000 23.187 23.187
27.000 0.000 0.000 92.050 92.050 0.000 0.000 23.162 23.162
28.000 0.000 0.000 92.169 92.169 0.000 0.000 20.825 20.825
29.000 0.000 0.000 92.303 92.303 0.000 0.000 20.806 20.806
30.000 0.000 0.000 92.451 92.451 0.000 0.000 2u 789 20.789
31.000 .000 0.000 92.615 92.615 0.000 0.000 2f.77 20.773
32.000 0.000 0.000 92.796 92.796 0.000 0.000 20.758 20.758
33.000 0.000 0.000 92.994 92.994 0.000 0.000 16.136 16.136
34.000 0.000 0.000 93.209 93.209 0.000 0.000 16.127 16.127
35.000 0.000 0.000 93.442 93.442 0.000 0.000 16.119 16.119
36.000 0.000 0.000 93.693 93.693 0.000 0.000 16.113 16.113
37.000 0.000 0.000 93.963 93.963 0.000 0.000 16.108 16.108
38.000 0.000 0.000 94.254 94.254 0.000 0.000 16.103 16.103
39.000 0.000 0.000 94.566 94.566 0.000 0.000 16.100 16.100
40.000 0.000 0.000 94.900 94.900 0.000 0.000 16.097 16.097



DATE: FEB. 4, 1988 PAGE 19
RUM DESCRIPTION: EXAMPLE 2: DYNAMIC JOINT TEST

SLIP JOINT ' 600 KNOT WIND PAGE: 24.01
VEHICLE DECELERATION: CONSTANT WIND VELOCITY OF 600 KNOTS

CRASH VICTIM: 95TH PERCENTILE MALE

ELBW JOINT FORCES & TORQUES ON UARN IN LARM REFERENCE

TIME JOINT FORCE ( LB. 10"2) JOINT TORQUE ( IN.- LB. 10**2)
(MSEC) X Y Z X Y Z

0.000 -0.007 0.000 0.000 0.00.O+00 0.0000+00 0.0000+00
0.500 0.022 0.000 0.000 0.0000+00 0.0000+00 0.0000+00
0.750 0.022 0.000 0.000 0.0000+00 0.0000+00 0.0000,00
1.000 0.022 0.000 0.000 0.0000.00 0.0000+00 0.0000,00
1.500 0.022 0.000 0.000 0.0000+00 0.0000+00 0.0000400
2.000 0.023 0.000 0.000 0.0000*00 0.0000+00 0.0000+00
3.000 0.023 0.000 0.000 0.0000.0 0.000 0.0000+00
4.000 0.023 0.000 0.000 0.0000+00 0.0000+00 0.0000+00
5.000 0.023 0.000 0.000 0.0000+00 0.0000+00 0.0000.00
6.000 0.023 0.000 0.000 0.0000+00 0.0000.00 0.0000+00
7.000 0.022 0.000 0.000 0.0000+00 0.0000+00 0.0000.00
8.000 0.022 0.000 0.000 0.0000+00 0.0000+00 0.0000.00
9.000 0.022 0.000 0.000 0.0000+00 0.0000+00 0.0000+00

10.000 0.022 0.000 0.000 0.0000400 0.000+.00 0.0000.00
11.000 0.023 0.000 0.000 0.0000+00 0.0000+00 0.0000+00
12.000 0.023 0.000 0.000 0.0000+00 0.0000.00 0.000000
13.000 0.023 0.000 0.000 0.0000+00 O.O00+00 0.0000+00
14.000 0.024 0.000 0.000 0.0000+00 0.0000.00 0.0000+00
15.000 0.024 0.000 0.000 0.0000+00 0.0000.00 0.0000+00
16.000 0.025 0.000 0.000 0.0000+00 0.0000+00 0.0000+00
17.000 0.025 0.000 0.000 0.0000+00 0.0000+00 0.0000.00
18.000 0.026 0.000 0.000 0.0000+00 0.0000+00 0.0000+00
19.000 0.027 0.000 0.000 0.0000+00 0.0000+00 0.0000+00
20.000 0.027 0.000 0.000 0.0000.00 0.0000+00 0.0000+00
21.000 0.028 0.000 0.000 0.0000+00 0.0000+00 0.0000400
22.000 0.029 0.000 0.000 0.0000+00 O.00D+00 0.0000400
23.000 0.030 0.000 0.000 0.0000+00 0.0000.00 0.0000+00
24.000 0.030 0.000 0.000 0.0000+00 0.0000.00 0.0000.00
25.000 0.031 0.000 0.000 0.0000+00 0.000+00 0.0000.00
26.000 0.032 -0.002 0.000 0.0000.00 0.0000+00 0.0000.00
27.000 0.034 0.000 0.000 0.0000+00 0.0000.00 0.0000.00
28.000 0.032 0.000 0.000 0.0000+00 0.0000+00 0.0000+00
29.000 0.034 0.000 0.000 0.0000+00 0.0000+00 0.0000+00
30.000 0.035 0.000 0.000 0.0000+00 0.0000.00 0.0000+00
31.000 0.036 0.000 0.000 O.000D+00 0.0000+00 0.000+00
32.000 0.038 0.000 0.000 0.0000+00 0.0000.00 0.0000.00
33.000 0.034 0.000 0.000 0.0000+00 0.0000+00 0.000000
34.000 0.036 0.000 0.000 0.0000+00 0.0000.00 0.000000
35.000 0.038 0.000 0.000 0.0000+00 0.0000.00 0.0000+00
36.000 0.040 0.000 0.000 0.0000+00 0.0000+00 0.0000.00
37.000 0.041 0.000 0.000 0.0000+00 0.0000.00 0.0000+00
38.000 0.044 0.000 0.000 0.0000+00 0.0000+00 0.0000+00
39.000 0.046 0.000 0.000 0.0000+00 0.000+00 0.0000+00
40.000 0.048 0.000 0.000 0.0000+00 0.0000+00 0.0000+00



ELAPSED CPU TIME z 30.91 SECONDS PAGE 20

sue CALLS TIME

NAIN3O 1 47 1.52
INPUT 1 44 1.42
CHAIN 192 37 1.20
EJOINT 192 3 0.10
DINT 21 143 4.63
POAUX 234 123 3.98
DAUX 191 86 2.78
SETUPI 191 46 1.49
COMTCT 191 22 0.71
WINDY 382 2109 68.23
VISPR 191 72 2.33
SETUP2 191 6 0.19
DAUX11 191 31 1.00
DAUX12 191 1 0.03
DAUX22 191 9 0.29
FSKSOL 191 22 0.71
OUTPUT 44 79 2.56
UPDATE 43 3 0.10
DZP 190 42 1.36
POSTPR 1 166 5.37

TOTAL 3091 100.00



APPENDIX El

Example 2, ATB Dynamic Joint Test
Input File with Plotting Options (EX2PLOT.AIN)



FEB. 4, 1988 0 0 0.0 CARD AlA

EXAMPLE 2, DYNAMIC JOINT TEST

SLIP JOINT / 600 KNOT WIND

IN. LB.SEC. 0.0 0.0 386.088 0.0 CARD A3

4 20 0.002 0.0005 0.001 .000063 CARD A4

1 0203 1 1 1 0000000 0 0 01600 00 0 00 1 000 10 0 000 ICARD A5

2 1 95TH PERCENTILE MALE CARD 81

LARM L 5.901 .3331 .3331 .0214 1.871 1.87110.269 0.000 0.000 0.000 CARD 82A

UARM U 5.542 .1743 .1743 .0259 2.122 2.122 7.497 0.000 0.000 0.000 CARD 82A

ELBW E 1 5 0.00 0.00 8.20 0.00 0.00 -5.42 1 0.00 0.00 CARD B3A

0.00 0.00 0.00 0.00-67.19 0.00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .OOCARD B4

0.0 0.0 30. 0.0 0.0 0.0 0.0 CARD B5

.00 .00 .00 .00 .00 .00 .01 .01 .001 .001 .001 .O01CARD B6

.00 .00 .00 .00 .00 .00 .01 .01 .001 .00 .00 .OOCARD B6
CONSTANT WIND VELOCITY OF 600 KNOTS

0.0 0.0 0.012161. 0.00 0.00 0.00 0.00 -3 0.0 2.30 OCARD C2A

2 1 3 CARD C2B

0.000 0.000 0.000 0.000 0.000 0.000 0.000 CARD C5

0.000 0.000 0.000 12161.000 0.000 0.000 0.000 CARD C5

2.300 0.000 0.000 12161.000 0.000 0.000 0.000 CARD C5

4.600 0.000 0.000 12161.000 0.000 0.000 0.000 CARD C5

1 0 0 0 0 0 0 1 0 0 CARD D1

1 WIND PLANE CARD D2A

10.0 10.0 5.0 CARD D28

-10.0 10.0 5.0 CARD D2C

10.0 -10.0 5.0 CARD D2D

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CARD D7
999 CARD El

1 WIND FORCE CARD E6A

1.4000 13404.0000 14.6960 1 3 CARD E60

0 CARD FlA

0 0 CARD F3A
0 CARD F4A
1 1 CARD F7A

-1 1 3 1 1 0 1 2 2 CARD F7B

-2 2 3 1 1 0 1 1 1 CARD F7B

0.0 0.0 0.0 0 0 0 0 1 CARD G1A

0.66000 0.00000 -18.98000 0.0 0.0 0.0 CARD G2A

0.00 -2.00 0.00 0.00 0.00 0,00 3 2 1 OCARD G3A

0.00 -2.00 0.00 0.00 0.00 0.00 3 2 1 OCARD G3A

0 CARD HIA
CARD H1B

0 CARD H2A

CARD H26

3 2 1 0.0 0.0 8.20 CARD H3A

1 2 0.0 0.0 -5.42 CARD H38

4 2 0.0 0.0 0.0 CARD H38

0 CARD H4

0 CARD H5

0 CARD H6

1 1 CARD H7

2 0 1 0 2 CARD H8

1 1 1 CARD H9

0 CARD H10

CARD 111

1 2 CARD I1

21 0 21 4 21 8 CARD 12

10 0.0 ,0.0 9.0 10.0 CARD 13

10 5.0 10.0 6.5 7.5 CARD 14
10 TIME, MSEC CARD 15

24 LINEAR DISPLACEMENT, 4. CARD 16

23 UPPER ARM AND LOWER ARM CARD I

16 SEGMENTS 1 AND 2 CARD 18



APPENDIX E2

Example 2, ATB Dynamic Joint Test X-Y Plot
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APPENDIX E3

Example 2, ATB Dynamic Joint Test Printer Plot



1 .000 TO= O.OCCO ZO= O.0X03 T-Z PUSS:



1= o.cw xo= o.wn zo= oxow= x-z FIAXE



*T= 0.000 XGz 0.000090 TO= 0.30000 X-T PLANE



-T= 2.000 YO- 0.00000 Z0= 24.32200 TiZ PLARE



T= 2.000 XO=- 0.00000 ZO= 24.32200 X-Z PLANVE
L



Ts 24300 XOz 0.00000 YO=- 0.00000 X-Y PLANE



APPENDIX Fl

Example 1, VIEW -- Input File (EXPl.VIN)



2
1

4
4
4
4

ATB COURSE EXAMPLE 1 4
4
4
4

4
4
4
4
4
4
4
4
4
4
4

0.000 0.01000 .080
0000
0 016

0
2 2 2 2 2 2 2 2
2 2 2 2 2 2 2 2
2 2 2 2 2 2 2 2
2 2 2 2 2 2 1 1
1 1 3 1 1 3 3 1
1 3 3 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1

4
8583553353333331010
2020202020202020202020202020202020202020202020202020
4 110.00

2.0 3.0
0.0 1000.0 -20.0 0.0 0.0 -20.0 16 2

0.00 9.00



APPENDIX F2

Example 1, VIEW - 386 Output Listing (EXPl.VOU)



4
4
4
4

ATB COURSE EXAMPLE 1 4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

OOOO0oOOO0OOOOOOOOOOO0OOO0oOO0OOOOOOOOOOOOOOOOOOO0OOOOOOOO0O0OOOO00OO000O0O000O
O 016

4 110.00
2. 3.

MAIN -PROCESSING FRAME # 1
XMIN,XMAX= 0.000 9.000
A4AIN PROCESSING FRAME # 2
MAIN PROCESSING FRAME # 3
MAIN -PROCESSING FRAME # 4
MAIN -PROCESSING FRAME # 5
MAIN .PROCESSING FRAME # 6
MAIN -PROCESSING FRAME 0 7
MAIN PROCESSING FRAME # 8
MAIN -PROCESSING FRAME # 9



APPENDIX F3

Example 1, VIEW -- 386 Output Graphics
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APPENDIX Gi

Example 2, VIEW -- Input File (EXP2.VIW)



2

4
4
4
4

AT8 COURSE EXAMPLE 2 4
4
4
4
4
4
4
4
4
4
4
4

* 4
4
4
4

0.000 O.O1ODO .04D0
0000
00 4

0
2 2 2 2 2 2 2 2
2 2 2 2 2 2 2 2
2 2 2 2 2 2 2 2
2 2 2 2 2 2 1 1
1 1 3 1 1 3 3 1
1 3 3 1 1111

4 11010

4.0 4.0
0.0 1000.0 -20.0 0.0 0.0 -20.0 4 2

0.00 9.00



APPENDIX G2

Example 2, VIEW -- 386 Output Listing (EXP2.VOU)



4

4

4

4

ATB COURSE EXAMPLE 2 4
4

4

4

4

4

4

4

4

4

4

4

4

4

4
4

0OO0000O0OO0OO000000000000000000aO0O0000000000000000000000000'00000000000oc0000

0 04

4 110.00

4. 4.

MAIN -PROCESSING FRAME N 1

XMIN,XMAX= 0.000 9.000

MAIN PROCESSI'.G FRAME # 2

MAIN -PROCESSING FRAME # 3

MAIN -PROCESSING FRAME # 4

MAIN -PROCESSING FRAME # 5



APPENDIX G3

Example 2, VIEW -- 386 Output Graphics
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APPENDIX H

386-GEBOD Program Listing



C--PROGRAM GEBOD ------ (PERKIN-EUIER FTN VII) ---------------------------------- C
C GEBOD GENERATES BODY DESCRIPTION DATA SETS FOR USE IN THE ARTICULATED C
C TOTAL BODY (ATB) MODEL. USER HAS CHOICE OF PRODUCING A DATA SET C
C CORRESPONDING TO ADULT MALE, ADULT FEMALE, CHILD SUBJECT, OR SOME C
C DUMMY SUBJECTS. THE BASIC GEOMETRY OF THE MODEL USED TO CALCULATE THE C
C BODY DESCRIPTION DATA FOR THE HUMAN DATASETS IS AN EXTENSIVELY C
C MODIFIED VERSION OF THE MODEL USED BY CALSPAN CORP. THE MODIFICATIONS C
C TO THE MODEL AND THE RESULTING PROGRAM, WERE WRITTEN BY THE C
C UNIVERSITY OF DAYTON RESEARCH INSTITUTE UNDER CONTRACT F33615-81-C-0513. C
C THE MODIFICATIONS TO INCLUDE DUMMY DATASETS WERE WRITTEN BY BEECHER C
C RESEARCH COMPANY UNDER CONTRACT F33615-87-C-0530. C
C 80386 IMPLEMENTATION BY KETRON, INC., OCTOBER 31, 1989, UNDER CONTRACT C
C F33615-88-C-0543. C
C C
C FILES: C
C UNITI--USER SUPPLIED DIMENSIONAL DATA. C
C UNIT2--GEBOD.DAT DATA FILE FOR I/O. C
C UNIT3--RESULTS READY FOR INSERTION INTO AN ATB MODEL INPUT DECK. C
C UNIT5 (CRT OUTPUT)--INPUT PROMPTS ARE WRITTEN TO THIS UNIT. C
C UNIT7 (CRT INPUT)--SUBJECT DESCRIPTION IS ENTERED TO THIS UNIT. C
c UNIT9 (PRINTER)--TABLE FORM OF RESULTS. C
C C
C THE GEBOD.DAT FILE WHICH ACCOMPANIES THIS PROGRAM CONTAINS THE C
C FOLLOWING DATA: C
C 1. THE NUMBER OF SUBJECT TYPES IN LIST-DIRECTED FORMAT C
C AVAILABLE TO THE USER. C
C 2. THE TITLES FOR THE SUBJECT TYPES IN LIST-DIRECTED FORMAT. C
C 3. THE AAMRL/BBM ATB INPUT DATASETS THAT ARE AVAILABLE TO SPECIFIC C
C USERS AND USED AS INPUT TO THIS PROGRAM. EACH ATB INPUT DATASET C
C IS PRECEEDED BY A HEADER IN LIST-DIRECTED FORMAT STATING THE C
C NUMBER OF RECORDS IN THE DATASET AND THE SUBJECT TYPE IT IS C
C ASSOCIATED WITH. FOR EACH SUBJECT TYPE THERE ARE TWO DATASETS, C
C ONE IN ENGLISH UNITS AND THE OTHER IN METRIC UNITS. NOTE C
C THAT NOT ALL SUBJECT TYPES HAVE DATA STORED IN THIS FILE AND C
C FOR SOME USERS THERE MAY NOT BE ANY ATB INPUT DATASETS STORED. C
C % C
C ROUTINES (IN ORDER OF APPEARANCE): C
C PROGRAM GEBOD C
C BLOCK DATA C
C SUBROUTINE DIALOG C
C SUBROUTINE ASKUN C
C SUBROUTINE PTILE C
C SUBROUTINE CONTAC C
C SUBROUTINE SEGMAS C
C SUBROUTINE SGINER C
C SUBROUTINE ELLIP C
C ENTRY ELLPMI C
C SUBROUTINE TOR SO C
C SUBROUTINE FEET C
C SUBROUTINE RESULTS C
C SUBROUTINE CNVRT C
C SUBROUTINE RESULTZ C

386-GEBODII FTN



O SUBROUTINE ATBOUT C
*C SUBROUTINE NOATBOUT C
* C-----------------------------------------------------------------------------

PROGRAM4 GEBOD
COMMON /DIMS/ DD(.-1:31),REGEQ(24,-1:31),PRED(O:2)
& ,RANGE(2,-1:1,3) ,CONV(-1:1) 80386
COMMON /FLOAT/ P1, P12 ,P14 ,DENS ,CRAV 80386
CHARACTER*12 FILE2 ,FILE3 ,FILE9 80386

PI ACOS(-1.)
P12 -PI + PI
P14 -P12 + P!2

OPEN (UNIT-5,FILE-'CON' ,CARRIAGE CONTROL-'LIST') 80386
OPEN (UNIT-7 ,FILE-' CON') 80386
OPEN (UNIT-4,FILE-'GEBODII.DIR' ,STATUS'-'OLD') 80386
READ (4, '(A12/A12/A12)')FILE2,FILE3,FILE9 80386
OPEN (UNIT-2 ,FILE-FILE2 ,STATUS-'OLD') 80386
OPEN (UNIT-3 ,FILE-FILE3 ,STATUS-' NEW') 80386
OPEN (UNIT-9,FILE-FILE9,STATUS-'NEW' ,CARRIAGE CONTROL-'FORTRAN') 80386

10 CALL DIALOG (IPTR,ICNT,ISTRT,ISUB)
IF (ISUB.LE.4) THEN

IF (IPTR.LT.25) THEN
DO 100 1 - ISTRT,31

DD(I) - REGEQ(IPTR-ICNT,I)
DO 100 J - OICNT -1

100 DD(I) - DD(1) + PRED(J)*REGEQ(IPTR+J,I)
ENDIF

CALL CONTAC
CALL SEGMAS
CALL SGINER
CALL RESULTS (ISTRT)

ELSE
CALL RESULTZ (ISUB)

ENDIF
REWIND (2)
GOTO 10
END

386-GEBODII .FTN 2



C--BLOCK DATA ------------------------------------------------------------------ C
C DATA IN COMMON AREAS C
C /SGMNTS/--SEGMENT DATA C

C ABCN--X,Y, AND Z CONTACT ELLIPSOID SEMIAXES FOR EACH SEGMENT C
C RMN--MASS OF EACH SEGMENT C
C PHI--SEGMENT MOMENTS OF INERTIA C
C XYZCG--LOCAL REFERENCE COORDINATES OF CENTER OF SEGMENT C
C CONTACT ELLIPSOIDS C
C C
C /JNTS/--JOINT DATA C
C RNJ--LOCAL REFERENCE SYSTEM COORDINATES OF EACH JOINT. THIRD C
C SUBSCRIPT EQUAL TO 2 SPECIFIES LOCAL REFERENCE SYSTEM OF SEGMENT C
C J+l. A VALUE OF I IN THIS POSITION SPECIFIES LOCAL REFERENCE C
C SYSTEM OF SEGMENT JNT(J), WHERE IN BOTH CASES J IS THE VALUE OF C
C THE FIRST SUBSCRIPT. C
C JNT--POINTER ARRAY FOR ASSOCIATING JOINTS WITH SEGMENTS C
C YPRLL--YAW, PITCH, AND ROLL ANGLES OF JOINT AXES RELATIVE TO LOCAL C
C REFERENCE AXES C
C IPIN--SPECIFIES JOINT TYPE C
C C
C /DIMS/--BODY DIMENSION DATA C
C DD--BODY DIMENSIONS C
C REGEQ--REGRESSION EQUATIONS USED TO COMPUTE BODY DIMENSIONS C
C PRED--VALUES OF PREDICTING VARIABLES TO BE USED WITH REGEQ C
C RANGE--ACCEPTIBLE RANGE FOR PREDICTING VARIABLES C
C CONV--CONSTANTS FOR CONVERTING BODY DIMENSIONS FROM METRIC TO C
C ENGLISH UNITS C
C C
C /NAMES/--CHARACTER STRINGS FOR VARIOUS LABLES C
C SUBTYP--DESCRIPTION TO USER OF 4 SOURCES OF BODY DIMENSION DATA C
C SEGLAB--SEGMENT LABLES C
C JNTLAB--JOINT LABLES C
C PLTSYM--PLOTTING SYMBOL FOR SEGMENTS AND JOINTS C
C DIMLAB--NAMES OF THE BODY DIMENSIONS C
C TITLE--RUN TITLE SUPPLIED BY THE USER C
C UNITS--UNITS FOR USER TO CHOOSE BETWEEN C
C C
C /FLOAT/--VARIOUS CONSTANTS C
C PI--THE CONSTANT PI C
C PI2--PI**2 C
C P14--PI**4 C
C DENS--DENSITY USED FOR COMPUTATION OF SEGMENT INERTIAL PROPERTIES C
C GRAV--ACCELERATION OF GRAVITY C
C C
C /CYL/--DATA USED IN RIGHT ELLIPTICAL CYLINDER MODELLING OF SEGMENTS C
C FOR COMPUTATION OF INERTIAL PROPERTIES C
C ZEES--CONTAINS Z CORDINATE GIVING VERTICAL EXTENT OF CYLINDERS C
C ZH--HEIGHiT OF EACH CYLINDER IN THE NUMERICAL INTEGRATION C
C NSEG--NUMBER OF CYLINDERS IN THE NUMERICAL INTEGRATION C
C CGZ--Z COORDINATE OF CENTER OF GRAVITY OF MODEL C
C WTCOR--EIGHT COORECTION FACTOR USED TO ADJUST DENS C
C C

386-GEBODII.FTN



C ALL DATA WILL BE CALCULATED AND STORED IN ENGLISH UNITS C
C DD(-I)--MONTHS C
C DD(O)--POUNDS C
C DD(1)-DD(31)--INCHES C
C DENS- -SLUG/IN**3 C
C GRAV- - FT/SEC**2 C

C RMN- -SLUGS C
C PHI- -SLUG*IN**2 C
C ALL REMAINING LINEAR MEASUREMENTS ARE IN INCHES C
C THESE UNITS ARE UTILIZED UNTIL JUST PRIOR TO WRITTING OUT OF RE- C
C SULTS. VALUES ARE THEN CONVERTED, IN PLACE, TO APPROPRIATE UNITS. C
C THE VALUE STORED IN GRAV IS USED FOR CONVERSION FROM SLUGS TO C
C POUNDS. C
C------------------------------------------------------------------------------ C

BLOCK DATA
COMMON /SGMNTS/ ABCN(15,3),RMN(15),PHI(3,15),XYZCG(15,3)
COMMON /JNTS/ RNJ(3,28),JNT(i4),YPRLL(14,6),IPIN(14)
CCPMMON /DIMS/ DD(-1:31),REGEQ(24,-1:31),PRED(3),
& RANGE(2,-1:l, 3) ,CONV(-1:1)
COMMON /NAMES/ SUBTYP(IO),SEGLAB(15),JNTLAB(14),PLTSYM(29),
& DIMLAB(-1:31),TITLE,UNITS(3, -1:2)
COM1MON /FLOAT/ PI,PI2,PI4,DENS,GRAV
COMMON /CYL/ ZEES(0:15),ZH(15),NSEG(15),CGZ(15),WTCOR
CHARACTER SUBTYP*35,SEGLAB*3,JNTLAB*2,PLTSYM*I,DIMLAB*24,TITLE*60 80386
CHARACTER UNITS*6

DATA SEGLAB/'LT ','CT ','UT ','N ','H ','RUL','RLL',
&'RF ','LUL','LLL','LF ','RUA','RA','LUA','LLA'/
DATA JNTLAB/'P ','W ','NP', 'HP' ,'RH','RK','RA',

&fLH', LK' ,'LA' RS' ,'RE', 'LS' ,'LE '/
DATA PLTSYM/'I' '2' 3' '4' ' ' '6' '7' '8','9','A' 'B 'C' 'D'

DATA JNT/1,2,3,4,1,6,7,1,9,10,3,12,3,14/
DATA UNITS /'MONTHS','YEARS',' ','LB.','N.','%-TILE',

& 'IN.','M.','%-TILE','ENGLSH','METRIC',' '/
DATA CONV /12. ,.2248,39.370/,DENS,GRAV/1.12287E-3,32.17405/

C
C DIMENSIONAL DATA LABELS

DATA DIMLAB /
& 'AGE ','WEIGHT
& 'STANDING HEIGHT ','SHOULDER HEIGHT
& 'ARMPIT HEIGHT 'WAIST HEIGHT
& 'SEATED HEIGHT ','HEAD LENGTH
& 'HEAD BREADTH ','HEAD TO CHIN HEIGHT
& 'NECK CIRCUMFERENCE ','SHOULDER BREADTH
& 'CHEST DEPTH ','CHEST BREADTH
& 'WAIST DEPTH ','WAIST BREADTH
& 'BUTTOCK DEPTH ','HIP BREADTH,STANDING
& 'SHOULDER TO ELBOW LENGTH', 'FOREAP-I-HAND LENGTH

& 'BICEPS CIRCUMFERENCE ','ELBOW CIRCUMFERENCE
& 'FOREARM CIRCUMFERENCE ','WRIST C:RCUMFERENCE

386-GEBODII FTN 4



& 'KNEE HEIGHT,SEATED ','THIGH CIRCUMFERENCE
& 'UPPER LEG CIRCUMFERENCE ','KNEE CIRCUMFERENCE
& 'CALF CIRCUMFERENCE ','ANKLE CIRCUMFERENCE
& 'ANKLE HEIGHT,OUTSIDE ','FOOT BREADTH
& 'FOOT LENGTH
DATA RANGE /
& 24.00 , 240.0 , 22.27 , 247.6 , 32.01 , 76.54
& 18.50 , 56.50 , 85.00 , 200.0 , 56.93 , 72.05
& 21.50 , 50.50 , 118.0 , 264.0 , 62.17 , 77.64 /
DATA (REGEQ(J,-I), J-1,24) /
& 1.000 1 .4547E-12, 1.213 , 25.43 , 5.202 ,-158.9
& 1.000 to. ,O. , .4547E-12,0. ,0. t
&o. ,0. t0. ,0. ,0. ,0.
&o. ,o. ,o. ,o. ,o. ,o. /
DATA (REGEQ(J, 0), J-1,24) /
& .6625 ,-.7660 , 1.000 , .4547E-12, 3.743 ,-122.2
&o. , 1.000 ,0. , .4547E-12, 1.OO0 , .4547E-12,
& 3.737 ,-111.2 , 1.000 ,0. , .4547E-12, 1.000 1

& .9095E-12, 4.530 ,-142.7 , 1.000 ,O. , .9095E-12/
DATA (REGEQ(J, 1), J-i,24) /
& .1756 , 32.62 , .2314 , 35.58 , 1.000 , .2274E-12,
&o. ,0. , 1.000 , .2274E-12, .7589E-01, 54.16
& 1.000 , .2274E-12,0. , 1.000 , .2274E-12, .5850E-01,
& 59.66 , 1.000 , .454' '2,0. , 1.000 , .4547E-12/
DATA (REGEQ(J, 2), J-1,24) ,
& .1518 , 24.79 , .1994 , 27.37 , .8721 ,-3.898
&o. ,0. , .8721 ,-3.898 , .7182E-01, 42.77 t
& .8751 ,-3.936 , .7555E-02, .8469 ,-3.096 , .5844E-01,
& 47.02 , .8911 ,-5.049 , .8583E-02, .8522 ,-3.824 /
DATA (REGEQ(J, 3), J-1,24) /
& .1467 , 22.53 , .1916 , 25.19 , .8315 ,-4.469 I
&o. ,-.1217E-01, .8770 ,-5.954 , .5840E-O1, 39.83
& .8309 ,-5.762 ,-.6495E-02, .8551 ,-6.484 , .4637E-01,
& 43.06 , .8398 ,-7.529 ,-.3761E-02, .8569 ,-8.066 /
DATA (REGEQ(J, 4), J-1,24) /

& .1186 , 17.74 , .1530 , 19.97 , .6822 ,-4.726
&o. ,-.1855E-01, .7519 ,-7.012 , .5302E-01, 32.73
& .6845 ,-4.206 ,o. , .6845 ,-4.206 , .3642E-01,
& 35.59 p .7043 ,-7.256 ,-.6506E-02, .7338 ,.8.185 /
DATA (REGEQ(J, 5), J-1,24) /
& .7804E-01, 19.17 , .1047 , 20.34 , .4412 , 4.849
& .5848E-02, .1910E-01, .3393 , 8.114 , .3620E-01, 29.09
& .4225 , 6.734 , .5773E-02, .4010 , 7.376 , .2664E-01,
& 32.06 , .4043 , 8.460 , .4060E-02, .3859 , 9.039 /
DATA (REGEQ(J, 6), J-1,24) /
& .3642E-02, 6.881 , .5571E-02, 6.881 , .2249E-01, 6.110
&-.3975E-02, .2793E-02, .3264E-01, 5.825 .4897E-02, 6.625
& .3600E-01, 4.950 , .3021E-02, .2471E-01, 5.286 , .3209E-02,
& 7.266 , .2680E-01, 5.952 , .2233E-02, .1668E-01, 6.271 /
DATA (REGEQ(J, 7), J-1,24) /
& .3642E-02, 5.220 , .5337E-02, 5.237 .2096E-01, 4.532
&-.6471E-03, .3641E-02, .1071E-01, 4.873 , .4089E-02, 5.194

386-GEBODII FTN5



& .1347E-01, 4.855 , .4089E-02,0. , 5.194 , .3060E-02,

& 5.611 .1174E-01, 5.322 , .3060E-02,0. , 5.611 /
DATA (REGEQ(J, 8), J-1,24) /
& .8988E-02, 6.582 , .1266E-01, 6.666 , .5203E-01, 4.867
&-.2157E-02, .4550E-02, .4621E-01, 5.080 .7362E-02, 7.688
& .6816E-01, 4.275 , .3057E-02, .5674E-01, 4.615 , .3143E-02,
& 8.420 , .4659E-01, 5.712 ,0. , .4659E-01, 5.712 /
DATA (REGEQ(J, 9), J-1,24) /
& .2281E-01, 8.421 , .3449E-01, 8.448 , .1301 , 4.177
&-.2812E-02, .3292E-01, .2141E-01, 7.760 , .2316E-01, 10.34
& .8900E-01, 7.607 , .2316E-01,0. ,10.34 .2444E-01,
& 10.85 , .6527E-01, 10.54 , .2806E-01,-.6185E-01, 14.54 /
DATA (REGEQ(J,10), J-1,24) /
& .3595E-01, 7.530 , .4866E-01, 8.020 , .2040 , .8749
& .4037E-02, .1483E-01, .1271 , 3.354 .1927E-01, 11.66
& .1246 , 6.160 , .1369E-01, .7344E-01, 7.682 , .1612E-01,
& 13.24 , .1181 , 7.790 , .1253E-01, .6133E-01, 9.578 /
DATA (REGEQ(J,11), J-1,24) /
& .2870E-01, 5.225 , .4249E-01, 5.333 , .1620 ,-.2418E-01,
&0. , .3764E-01, .2091E-01, 4.589 , .3412E-01, 4.965 ,
& .7300E-01, 4.650 , .3989E-0I,-.7607E-01, 9.086 , .2690E-01,
& 4.984 , .6114E-01, 5.386 , .3174E-01,-.8265E-01, 9.915 /
DATA (REGEQ(J,12), J-1,24) /
& .2699E-01, 5.195 , .3856E-01, 5.411 , .1504 , .3666
& .4513E-02, .2798E-01, .2213E-01, 4.506 .3185E-01, 6.968
& .8875E-01, 5.357 , .3505E-01,- .4222E-01, 9.255 , .2911E-01,
& 7.854 , .8877E-01, 6.709 , .3254E-01,-,5866E-01, 11.35 /
DATA (REGEQ(J,13), J-1,24) /
& .1284E-01, 5.024 , .2279E-01, 4.763 , .7598E-01, 2.485
&-.8176E-02, .3995E-01,-.3147E-01, 6.097 .2922E-01, 2.979
& .5358E-01, 3.279 , .3511E-01,-.7761E-01, 7.183 , .3026E-01,
& 3.528 , .5167E-01, 5.174 , .3706E-01,-.1162 , 10.46 /
DATA (REGEQ(J,14), J-1,24) /
& .2718E-01, 5.367 , .3977E-01, 5.508 , .1522 , .4650
& .3925E-02, .3503E-01,0. , 5.406 .3527E-01, 5.010
& .1060 2.734 .3800E-01,-.3598E-01, 6.959 , .3741E-01,
& 5.694 , .1105 , 4.473 , .4211E-01,-. 8025E-01, 10.48 /
DATA (REGEQ(J,15), J-1,24) /
& .2730E-01, 4.812 , .4032E-01, 4.910 , .1528 ,-.1220
& .4893E-02, .3874E-01,-.1900E.01, 5.466 , .3419E-01, 3.976
& .7090E-01, 3.803 , .4021E-01,-.7937E-01, 8 275 , .3077E-01,
& 4.095 , .6978E-01, 4.566 , .3632E-01,-.9475E-01, 9.749 /
DATA (REGEQ(J,16), J-1,24) /
& .3552E-01, 5.542 , .4957E-01, 5.905 , .1968 ,-.7718
& .I151E-01, .3192E-01, .1642E-01, 5.020 , .4052E-01, 8.610
& .1285 , 5.563 , .4294E-01,-.3192E-01, 10.34 , .2803E-01,
& 9.019 , .1258 , 5.100 , .2803E-01,0. , 9.019 /
DATA (REGEQ(J,17). J-1,24) /
& .3933E-01, 6.369 , .5175E-01, 7.038 , .2237 ,-.9239
& .8433E-03,0. , .2193 ,-.7898 , .1702E-01, 10.04
& .1962 ,-.3163 , .2976E-02, .1851 1459E-01, .1256E-01,
& 11.97 , .2087 ,-.4158 ,0. .2087 ,-.4158 /

386-GEBODII.FTi, 6



DATA (RECEQ(J,18), J-1,24) /
& .4900E-01, 8.421 f .6536E-01, 9.182 .2804 ,-.7587
&-.2689E-02, .4490E-02, .2776 ,-.6374 .2092E-01, 13.78

& .2478 , .6324 , .2960E-02, .2367 .9615 , .1671E-01,
& 16.54 .2646 , .9735 .1677E-02, .2570 1.213 /
DATA (REGEQ(J,19), J-1,24) /
& .2664E-01, 4.976 , .4173E-01, 4.878 , .1501 .1143
&0. , .5211E-01,-.4492E-01, 6.478 .4369E-01, 4.522
& .5386E-01, 6.646 , .5528E-01,-.1527 12.79 .3340E-01,
& 6.608 , .5996E-01, 8.219 .4067E-01,-.1243 14.02 /
DATA (REGEQ(J,20), J=1,24) /
& .2267E-01, 5.152 , .3434E-01, 5.166 , .1290 .9440
&-.1938E-02, .3358E-01, .1344E-01, 4.738 .2421E-01, 7.539
& .1221 , 2.826 , .2086E-01, .4420E-01, 5.145 .1919E-01,
& 8.967 .1061 , 4.894 .1767E-01, .2601E-01, 7.416 /
DATA (REGEQ(J,21), J-1,24) /
& .2267E-01, 5.152 , .3434E-01, 5.166 .1290 , .9440
&-.1938E-02, .3358E-01, .1344E-01, 4.738 , .2643E-01, 5.879
& .7088E-01, 4.719 , .2938E-01,-.3890E-01. 7.986 , .2116E-01,
& 7.411 , .6768E-01, 6.359 .2341E-01,- .3835E-01, 9.700 /
DATA (REGEQ(J,22), J-1,24) /
& .1145E-01, 3.971 , .1771E-01, 3.951 , 6620E-01, 1.791
&-.3478E-02, .1804E-01, .1674E-01, 3.447 .1090E-01, 4.503
& .5371E-01, 2.463 , .9530E-02, .1810E-01, 3.523 , .9921E-02,
& 5.202 , .5166E-01, 3.317 .9386E-02, .9137E-02, 4.657 /
DATA (REGEQ(J,23), J-1,24) /
& .5917E-01, 9.584 .7857E-01, 10.55 , .3433 ,-1.746
&-.8480E-02,-.4527E-02, .4045 ,-3.654 .3002E-01, 14.98
& .3345 ,-2.547 , .6469E.02, .3104 ,-1.828 1 .2467E-01,
& 17.67 , .3558 ,-2.889 .5244E-02, .3321 ,-2.141 /
DATA (REGEQ(J,24), J-1,24) /
& .6066E-01, 9.311 .8944E-01, 9 551 .3382 ,-1.560
& .1018E-01, .8338E-01,-.2709E-01, 10.25 .8417E-01, 11.13
& .1869 9.912 .9769E-01,-.1781 20.77 .6998E-01,
& 11.01 .1614 11.89 .8237E-01,-.2117 23.64 /
DATA (REGEQ(J,25), J-i,24) /
& .4805E-01, 7.998 , .7076E-01, 8.195 .2691 ,-.6787
& .5930E-02, .6358E-01,0. , 8.043 .6412E-01, 9.905
& .1664 , 7.448 .7187E-01,-.1022 15.44 .3229E-01,
& 9.621 , .1412 5.370 .3229E-01,0. 9.621 /
DATA (REGEQ(J,26), J-1,24) /

& .4805E-01, 7.998 .7076E-01. 8.195 .2691 ,-.6787
& .5930E-02, .6358E-01,0. , 8.043 .4406E-01, 8.684
& .1458 , 4.985 .4605E-01,-.2626E-01, 10.11 .3334E-01,
& 9.686 , .1512 4.918 .3334E-01,0. 9.686 /
DATA (REGEQ(J,27), J-1,24) /

& .3544E-01, 6.685 , .5209E-01, 6.839 .1998 .2129
& .1539E-02, .4370E-01, .2825E-01, 5.794 .4012E-01, 8.335
& .1106 , 6.386 , .4429E-01,- .5493E-01, 11.31 .3250E-01,
& 9.002 .8842E-01, 8.469 .3718E-01,..3000E-01, 13.77 /
DATA (REGEQ(J,28), J-1,24) /

& .1770E-01, 5.116 , .2659E-01, 5.152 .1016 1.786

386-GEBODII FTN 7



&- .3664E-02, .2284E-01, .3523E-01, 3.995 ,.1809E-01, 5.999
& .7603E-01, 3.449 ,.1720E-01, .1177E-01, 5.361 ,.1610E-01,

& 6.028 , .6599E-01, 4.216 ,.1665E-01,- .9456E-02, 6.593 /
DATA (REGEQ(J,29), J-1,24) /
& .6837E-02, 1.319 ,.9232E-02, 1.417 .4015E-01,- .2052E-O1,
&-.1302E-02,0. ,.4697E-01,- .2305 ,.3434E-02, 2.230
& .4163E-01, .9788E-02,0. I .4163E-01, .9788E-02, .4310E-02,
& 4.652 , .8736E-01,-.6990 ,-.1090E-02, .9230E-01,-.8545 /
DATA (REGEQ(J,30), J-1,24) /
& .8742E-02, 2.193 1 .1221E-01, 2.283 ,.5052E-01, .5281
&- .1722E-02, .4119E-02, .4407E-01, .7576 ,.4638E-02, 2.901
& .2947E-01, 1.611 f .3353E-02, .1694E-01, 1.984 1 .4136E-02,
& 3.12? , .3418E-01, 1.459 ,.2907E-02, .2101E-01, 1.873 /
DATA (REGEQ(J,31), J-1,24) /
& .2436E-01, 5.384 ,.3275E-01, 5.742 ,.1416 ,.7017

&-.5757E-02,0. ,.1715 ,-.2125 ,.1365E-01, 7.738
& .1299 ,1.186 ,.5296E-02, .1101 1.775 ,.1028E-01,

& 8.858 ,.1309 ,1.502 ,.3570E-02, .1148 ,2.0i2 /
C
C YAW,PITCI AND ROLL

DATA YPRLL/
& 46*0.,8.1,0. ,-8.1,-8.1,0. ,8.1,28.8,80. ,-28.8,-80. ,0.,0.,20., REV1/87
& 0., -44.4,65.6, -80., -44.4,65.6, -80. ,-39.6, -70. ,-39.6, -70., REVI/87
& 4*Q0 ,14.5,-3.3,0. ,-14.5,3.3,0. .63.3,0. ,-63.3,0./ REV1/87
DATA IPIN/0,0,0,0,0,I,0,0,1I,0,0,1,0,1/
END
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C--SUBROUTINE DIALOG ------------------------------------------------------------ C

C DIALOG WRITES PROMPTS TO THE CRT AND ACCEPTS INPUT FROM THE CRT C

C DESCRIBING THE SUBJECT FOR WHICH BODY DESCRIPTION DATA IS TO BE C

C PRODUCED. THE PARAMETERS, IPTR, ICNT, AND ISTRT, ARE RETURNED TO THE C

C MAIN ROUTINE SPECIFYING THE CHOICES MADE BY THE USER C

C IPTR--SPECIFIES ROW OF REGEQ CONTAINING FIRST REGRESSION EQUATION C

C COEFFICIENT TO BE USED. IPTR IS SET TO 25 FOR USER SUPPLIED C

C DIMENSIONAL DATA. C
C ICNT--NUMBER OF COEFFICIENTS IN THE REGRESSION EQUATION TO BE USED. C
C ISTRT--FIRST BODY DIMENSION TO BE GENERATED: C
C ISTRT --I (AGE) FOR CHILD SUBJECTS C
C ISTRT -0 (WEIGHT) FOR ADULT SUBJECTS OR USER SUPPLIED DATA C
C VALUES ARE ALSO READ INTO PRED FOR THE PREDICTING VARIABLES C
C ------------------------------------------------------------- ---------------- C

SUBROUTINE DIALOG (IPTR,ICNT,ISTRT,ISUB)
COMMON /DIMS/ DD(-1:31) ,REGEQ(24,-1:31),PRED(-I:I),
& RANGE(2,-1:I,3),CONV(-I:I)
COMMON /NAMES/ SUBTYP(IO),SEGLAB(15),JNTLAB(14),PLTSYM(29),
& DIMNM(-1:31),TITLE,UNITS(3,-1:2)
CHARACTER SUBTYP*35,SEGLAB*3,JNTLAB*2,PLTSYM*1,ANS*I,DIMN*24
CHARACTER TITLE*60, UNITS*6

CHARACTER*12 FILEI 80386
INTEGER IPTMAT(-1:2,3),IPT2(13)
EQUIVALENCE (IPTMAT,!PT2)
DATA IPT2 /1,3,5,7,11,11,13,15,18,18,20,22,25/

WRITE (5,22)
READ (7,333) TITLE
WRITE (5,333) ' '//TITLE
WRITE (9,333) '1'//TITLE

READ (2,*) NUMTYP
READ (2,*) (SUBTYP(I),I-1,NUHTYP)

10 WRITE (5,33) (I,SUBTYP(I),I-1,NUMTYP)
WRITE (5,44)
READ (7,222) ISUB
IF (ISUB.GT.NUMTYP OR. ISUB.LT.1) GOTO 10
WRITE (9,333) '0'//SUBTYP(ISUB)
ISTRT - -1
IF (ISUB.GT.1) ISTRT - 0

IF (ISUB.EQ.4) GOTO 100
IF (ISUB.GT.4) THEN

IPTR - 0
ICNT - 0

ISTRT - 0
RETURN

ENDIF

20 WRITE (5,33) (I+1,DIMNM(I),I=ISTRT,I),3,'ALL OF THE ABOVE'
WRITE (5,55)
READ (7,222) IDIM
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IDIM IDIK -1
IF (IDIM.ILT.ISTRT -OR. 0IDULGT.2) COLO 20
IF (IDIH.GE.2) THEN

LPSTRT - ISTRT
LPEND - 1

ELSE
LPSTRT - IDIH
LPEND - LPSTRT

END 1 F

WRITE (9,555)
DO 50 1 - LPSTRT,LPEJD

CALL ASKUN (DIK~iH(I) ,UtiTS(1,. ICHIOSIS-TT+3)
IF (ICHOSGE.3) THEN

CALL PTILE (ISUB,I,PRED(l))
ELSE

TC0NV1 1
IF (ICHOS.GE.2) TCOIJJ -CONVCI)

40 WRITE (5,77) DIKNM(I),(RANGE(J.,ISUB)/TCOiV.J-1.2)
READ (5,444) PRED(I)
WRITE (9,666) DIXLNH(I),PRED(I),UNITS(ICIIOS,I)
PRED(I) -PRED(I)*TCONV
IF ((PRED(I)-P.ANGE(1.I,lSUB))*(PRED(I)-RANGE(2,1I ISUB))

& .GT. 0.) GOTO 40
ENDIF

50 CONTINUE

IF (IDIM.LT.2) THEN
PRED(-l) - PRED(IDIK)

ELSE
IF (ISUB.CT.1) THEN

DO 60 I--I,0
60 PRED(I) - PRED(II1)

ENDIF
ENDI F
IPTR - IPTMAT(IDIM,ISUB)
ICNT - IPTMAT(1DIM44-,ISUB) - IPTR I

RETURN

*100 WRITE (5,88)
READ (7,333) ANS
IF (ANS.EQ.'N'.OR.ANS.EQ.'n') STOP 'FROM DIALOG' 80386
IF (ANS.NE.'Y'.AND.ANS.NE.'y') COTO 100 80386
CLOSE (UNIT-4) 80386
OPEN (UNIT-4,FILE-'GEBODII.DIR' ,STATUS"'OLD') 80386
READ (4, '(///A12) ')FILEI 80386
OPEN (UNIT-i, FILE-FILEl ,STATUS-'OLD') 80386
READ (1,99) (DD(I),I-0.31)
CLOSE (UNIT-i) 80386
IPTR - 25
GALL ASKUN(SUBTYP(4),UNITS(1,2),ICIIOS,2)
IF (IGHiOS.GE.2) THEN
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DD(O) - DD(O)*CON-V(O)
DO 120 1-1,31

120 DD(I) - DD(I)*CONV(1)
ENDIF
RETURN

22 FORMAT (//' PROGRAM GEBOD'/' GEBOD GENERATES BODY DESCRIPTION',
& ' DATA'/' SUITABLE FOR INPUT TO THE ATB MODEL'/
& ' PLEASE ENTER A DESCRIPTION OF THE SUBJECT'
& " (<60 CHARS.)')

33 FORMAT (//(112,')',3X,A/))
44 FORMAT (' ENTER NUMBER CORRESPONDING TO DESIRED SUBJECT TYPE')
55 FORMAT (' ENTER NUMBER CORRESPONDING TO '/' PREDICTING',

& ' DIMENSION(S) TO BE SUPPLIED')
77 FORMAT (' ENTER VALUE FOR ',A24/' IN THE RANGE ',G10.4,',',G10.4)
88 FORMAT (//' TO UTILIZE EXTERNAL DIMENSIONAL DATA, THE DATA MUST',

& ' BE'/' IN THE PROPER FORMAT AND IN A FILE ASSIGNED TO UNIT 1'/
& ' HAS THE ABOVE BEEN SATISFIED (Y/N) ?')

99 FORMAT (8F10.O)
222 FORMAT (BN,160)
333 FORMAT (A)
444 FORMAT (G60.0)
555 FORMAT ('OSELECTED BODY DIMENSIONS'/)
666 FORMAT (A40,GI5.4,A6)

END
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C--SUBROUTINE ASKUN ------------------------------------------------------------ C
C ASKUN ASKS USER CHOICE OF UNITS TO BE USED WITH SOME INPUT VARIABLE C
C OR THE OUTPUT OF RESULTS. THE PARAMETERS ARE THE FOLLOWING: C
C VARB--CHARACTER STRING DESCRIBING WHAT UNITb ARE TO BE SELECTED FOR C
C UNITS--UNITS AVAILABLE TO CHOOSE FROM C
C ICHOS--RETURNS WHICH OF THE UNITS WAS CHOSEN C
C ICNT--NUMBER OP DIFFERENT UNITS AVAILABLE TO CHOOSE FROM C
C ------------------------------------------------------------------------------ -C

SUBROUTINE ASKUN (VARB,UNITS,ICHOS,ICNT)
CHARACTER VARB*(*),UNITS(ICNT)*6,UNITIN*6

30 WRITE (5,66) VARB
WRITE (5,55) (I,UNITS(I),I-I,ICNT)
READ (7,44) ICHOS
IF ( (ICHOS-1)*(ICHOS-ICNT) .GT. 0) GOTO 30

RETURN
44 FORMAT (BN,160)
55 FORMAT (IIO,')',5X,A)
66 FORMAT (//' SELECT UNITS FOR ',A)

END
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C--SUBROUTINL PTILE ----------------------------------------------------------- C
C PTILE COMPUTES A PERCENTILE POINT, SPECIFIED BY THE USER, OF A BODY C
C DIMENSION USED AS A PREDICTOR, BY ASSUMING THE DIMENSION IS C
C NORMALLY DISTRIBUTED. THE PARAMETERS ARE THE FOLLOWING: C
C ISUB--SPECIFIES SUBJECT TYPE, AND THUS WHICH POSITION OF THE C
C MEAN AND STANDARD ARRAYS TO USE. C
C IDIM--THE DIMENSION A PERCENTILE POINT IS TO BE COMPUTED FOR C
C PRED--RETURNS THE COMPUTED PERCENTILE POINT C
C NOTE: THIS ROUTINE REQUIRES USE OF IMSL ROUTINE MDNRIS C
C ------------------------------------------------------------------------------ C

SUBROUTINE PTILE (ISUB,IDIM,PRED)
COMMON /NAMES/ SUBTYP(IO),SEGLAB(15),JNTLAB(14),PLTSYM(29),
& DIMNM(-1:31),TITLE,UNITS(3,-1:2) 80386
REAL MEAN(0:1,2:3), STDEV(0:1,2:3)
CHARACTER SUBTYP*35,SEGLAB*3,JNTLAB*2,PLTSY*I,DIMNM*24 80386
CHARACTER TITLE*60,UNITS*6
DATA MEAN,STDEV/127.24,63.82,173.54,69.82,16.57,2.36,21.42,2.44/

10 WRITE (5,111) DIMNM(IDIM)
READ (7,99) PCENT
IF ( (PCENT-1.)*(PCENT-10O.) .GE. 0.) GOrO 10
WRITE (9,222) DIMNM(IDIM),PCENT

PCENT - PCENT/100.

CALL NDTRI (PCENT,X,D,IER)
PRED - MEAN(IDIM,ISUB) + X*STDEV(IDIM,ISUB)

RETURN
99 FORMAT (F40.O)
111 FORMAT (' ENTER DESIRED PERCENTILE FOR ',A/

& ' (A REAL VALUE BETWEEN 0. AND 100.)')
222 FORMAT (A40,G15.4,'%-TILE')

END
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C--SUBROUTINE NDTRI ------------------------------------------------------------ C

C NDTRI COMPUTES X (THE OUTPUT ARGUMENT SUCH THAT P=Y-THE C

C PROBABILITY THAT U, THE RANDOM VARIABLE, IS LESS THAN OR EQUAL C

C TO X.), D (THE OUTPUT DENSITY,F(X).), AND IER (THE OUTPUT C

* C ERROR CODE.) USING P (THE INPUT PROBABILITY.). C

-c.. . . . . . . . . . . . . . . ..---------------------------------------------------- C

SUBROUTINE NDTRI(P,X,D,IE)

IE=O

X-.99999E+38 80386

D-X

IF(P)1,4,2

I IE=-I

GO TO 12

2 IF (P-l.0)7,5,1

4 X--.999999E+38 80386

5 D-O.O
GO TO 12

C

7 D-P
IF(D-0.5)9,9,8

8 D-1.O-D
9 T2-ALOG(1.O/(D*D))

T-SQRT(T2)

X-T-(2.515517+O.802853*T+O.OO328*T2)/(I.Of1.432788*T+O.189269*T2
& +O.001308*T*T2)

IF(P-0.5)1O,1O,11

10 X--X
11 D-0.3989423*EXP(-X*X/2.0)

12 RETURN
END
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C--SUBROUTINE CONTAC ----------------------------------------------------------- C
C CONTAC COMPUTES JOINT LOCATIONS AND CONTACT ELLIPSOID SEMIAXES. C
C ------------------------------------------------------------------------------ C

SUBROUTINE CONTAC
COMMON /FLOAT/ PI,P12,PI4,DENS,GRAV 80386
COMM4ON /SGMNTS/ AN(15),BN(15),CN(15),RMIN(15),PHI1(3,15),XYZCG(15,3)
COMMON /JNTS/ RNJ(3,28),JNT(14),YPRLL(14,6),IPIN(14) 80386
COMMON /DIMS/ DD(-1:31),REGEQ(24,-1:31),PRED(3), 80386

& RANGE(2, -1:1,3) ,CONV(-1:I) 80386

C THE CENTERS OF GRAVITY AND JOINT X,Y COORDINATES ARE ALL SET TO ZERO.
DO 10 J-1,3
DO 10 1-1,15

10 XYZCG(I,J)-O.O
DO 20 J-1,2
DO 20 1-1,28

20 RNJ(J,I)-O.O

C NON-ZERO X,Y JOINT COORDINATES ARE COMPUTED.
RNJ(1,21)-DD(29)*O.5
RNJ(1,24)-RNJ(1,21)
RNJ(2 ,5)-O. 5*(DD(16) -DD(24)/PI)
RNJ(2,8)--RNJ(2,5)
RNJ(2,11)-O. 5*(DD(1O)-DD(19)/PI)
RNJ-(2 ,13)--RNJ(2,11)

C SMW IS ONE HALF THE HEIGHT OF THE ABDOMEN SEGMENT.
C OLAP IS USED AS AN OVERLAP AMOUNT BETWEEN CERTAIN CONTACT ELLIPSOIDS.

SMW -(DD(2) - DD(4))/10.
OLAP -DD(9)/Pl

C Z COORDINATES OF JOINTS ARE COMPUTED RELATIVE TO SEGMENT JNT(J),
C W4HERE J IS THE SECOND SUBSCRIPT OF RNJ

RNJ(3,1) - (DD(1) -DD(5) - DD(4) +SMW)/2.

RNJ(3,2) - -SMW
RNJ(3,3) - -9.*SMW/2.
RNJ(3,4) - (DD(8) + DD(2) -DD(I) *OLAP/2.)/2.
RNJ(3,S) - (DD(4) - SMW - DD(l) 4. DD(5) - DD(2/.)/Pl)/2.

RNJ(3,7)-O. 5*(DD(23)-DD(29)-DD(28)/PI2)
RNJ(3,8) - RNJ(3,5)
RNJk3,9)-RNJ(3,6)
RNJ(3, 1O)-RNJ(3,7)
RNJ(3,11)--DD(2) DD(3)+DD(19)/P12
RNJ(3,12)-O. 5*(DD(17)-DD(20)/PI)
RNJ(3, 13)-RNJ(3, 11.)
RNJ(3, 14)-RNJ(3, 12)

C Z COORPINATES OF JOINTS ARE COMPUTED RELATIVE TO SEGMENT J-13,
C WHERE J IS THE SECOND SUBSCRIPT OF RNJ

RNJ(3,1L5) - SMW
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RNJ(3,16) - -RNJ(3,3)
RNJ(3,17) - (DD(1) - DD(8) - DD(2) -OLAP/2.)/2.

RNJ(3,18) - DD(8) /2. + OLAP/4.
RNJ(3, 19)=0.5-k(-DD(1)+DD(5)+DD(23)-DD(26)/PI)
RNJ(3,20) - (DD(29) - DD(23) - DD(28)/P12 + DD(26)/PI)/2.
RNJ(3,21) - DD(28)/PI2 - DD(31)/2.
RNJ(3 ,22)-RNJ(3, 19)
RNJ(3,23)-RNJ(3,20)
RNJ (3,24)-RNJ (3,21)
RNJ(3 ,25)-O.5*(DD(19)/PI-DD(17))
RNJ(3 ,26).=0. S*(DD(2O)/PI-DD(18))
RNJ(3,27)-RNJ(3,25)
RNJ(3,28)-RNJ(3,26)

C SEGMENT CONTACT ELLIPSOID X SEMIAXES ARE COMPUTED.
AN(5)-DD(6)*O. 5
AN(4)-DD(9)/P12
AN(3)-DD(11)*O. 5
AN(2)-DD(13)*,,5
AN(1)-DD(15)*O. 5
AN(6)-(DD(24)+DD(25) )/PI4
AN(7)-DD(27)/P12
AN(8)-DD(29)*O. 5
AN (9)-AN (6)
AN(1O)-AN(7)
AN(I1)-AN(8)
AN(12)-DD(19)/PI2
AN(13)-DD(21)/PI2
AN(14)-AN(12)
AN(15)-AN(13)

C SEGMENT CONTACT ELLIPSOID Y SEMIAXES ARE COMPUTED.
BN(5)-DD(7)*0.5
BN(4)-AN(4)
BN(3)-DD(12)*O. 5
BN(2)-DD(14)*O. 5
BN(1)-DD(16)*O. S
BN(6)-AN(6)
BN(7)-AN(7)
BN(8)-DD(3O)*O. 5
BN(9)-AN(9)
BN(1O)-AN( 10)
BN(I1)-BN(8)
BN( 12)-AN( 12)
BN(13)-AN(13)
BN(14)-AN(14)
BN(1S)-AN(15)

C SEGMENT CONTACT ELLIPSOID Z SEMIAXES ARE COMPUTED.
CN(S) - (DD(8) + OLAP / 2.)/2.
CN(4) - (DD(1) - DD(8) - DD(2) iOLAP/2,)/2.

CN(3) - 9.*SMtW/2.
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GN(2) -SMW + OLAP/2.
CN(1) - (DD(4)+DD(5)-DD(I) -SW)*O.5

CN(6)-(DD(I) -DD(5) -DD(23)+-DD(24)/PI+DD(26)/PI)*O. 5
GN(7)-(DD(23) -DD(29)+DD(28)/PI2)*O. 5
CN(8)-DD(31)*O. 5
CN(9)-CN(6)
CN(1O)-CN(7)
CN(Il)-CN(8)
CN(12)-DD(17)*O. 5
CN(13)-DD(18)*O. 5
CN(14)-CN(12)
CN(15)-CN(13)

C THE GLOBAL LOCATION OF SEGMENT CENTERS IS PLACED IN XYZCG FOR
C SEGMENTS THAT WILL USE ELLIP IN COMPUTATION OF M4ASS AND
C MOMENTS OF INERTIA.

XYZCG(1,3) - (DD(4) - SMW +D(I) - DD(5))/2.
XYZCG(2,3) - DD(4)
XYZCG(3,3) - DD(2) - 9.*SMW/2.
XYZCG(8,3) - DD(29) -DD(31)/2. -DD(28)/P12

XYZCG(11,3) -XYZCG(8,3)

RETURN
END
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C- -SUBROUTINE SEGMAS ----------------------------------------------------------- C

C SEGMAS COMPUTES APPROXIMATE SEGM4ENT MASSES. WTCOR IS THEN COMPUTED C
C TO ADJUST BODY DENSITY, DENS, SO THAT TOTAL BODY MASS AGREES C
C WITH DD(O). SEGMENT MASSES ARE THEN RECOMPUTED USING WTCOR. C
C ------------------------------------------------------------------------------ C

SUBROUTINE SEGMAS
C EXTERNAL TORSO, FEET 80386

COMMON /FLOAT/ PI,P12,P14,DENS,GR.AV
COMMON /CYL/ ZEES(O-15),ZH1(15),NSEC(15),CGZ(15).WTCOR
COMMON /JNTS/ RNJ(3,28),JNT(14),YPRLL(14,6),IPIN(14) 80386
COMMON /SCMNTS/ ABCN(15,3),RMN(15),PIHI(45),XYCG(30),ZCG(15)
COMMON /DIMS/ DD(-1:31),REGEQ(24,-I:31),PRED(3), 80386
& RANGE(2, -1:1,3),CONV(-I:I) 80386
REAL AN(15),BN(15),CN(15)
EQUIVALENCE (AN,ABCN),(BN,ABCN(1,2)),(CN,ABCN(1,3))
SURM-O.0

C POSITIONS 0 THRU 3 OF ZEES DEFINE THE VERTICAL LIMITS OF TORSO
C SEGMENTS. 10 THRU 11 DEFINE THE LIMITS OF THE FEET.

SMW - (DD(2) -DD(4))/10.

ZEES(O) - DD(1) - DD(5)
ZEES(1) - DD(4) -SMW

ZEES(2) - DD(4) + SMW
ZEES(3) - DD(2)
ZEES(11) - DD(29) + DD(28)/P12
ZEES(10) - ZEES(11) -DD(31)
DO 5 I - 1,3

CALL ELLIP (I,1,RMN(l)) 80386
ZCG(I) - CGZ(I) - ZCG(I)

5 SURM - SUM-M + RMN(I)
CALL ELLIP (11,2,RMN(11)) 80386
SUMM - SUMM + 2.*RMN(I1)
RMN(8) - RPIN(11)
ZCG(11) - CGZ(11) - ZCG(1I)
ZCG(8) - ZCG(11)
DO 7 I - 1,3

7 RNJ(3,I) - RNJ(3,I) + ZCG(I)
RNJ(3,15) - ZCG(2) + RNJ(3,15)
RNJ(3,16) - ZCG(3) + RNJ(3,16)
RNJ(3,5) - ZCG(1) + RNJ(3,5)
RNJ(3,8) - ZCG(1) +- RNJ(3,8)
RNJ(3,11) - RNJ(3,11) + ZCG(3)
RNJ(3,13) - RNJ(3,13) + ZCG(3)
RNJ(3,21) - RNJ(3,21) + ZCC(8)
RNJ(3,24) -RNJ(3,24) + ZCG(11)
DO 10 I1 4,7
R14N(I) -4.0/3.0*PI*AN(I)*,'BN(I)*CN(I)*DENS

SUMM -SUMM+RMN(l)
IF (I.CT.5) THEN

SUMII - SUMM + RMN(I)
RM-N(1+3) -RMN(I)
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ENDIF
10 CONTINUE

DO 15 I1 12,13
RMN(I) -4.O/3.0*PI*AN(I)*BN(I)*GN(I)*DENS

SUMM - SUMI44-2.*RIIN(I)
15 RMN(I+2) - R.M.N(I)

* C
C THE FOLLOWING ADJUSTS SEGMENT MASSES TO TOTAL BODY WEIGHT
C

WTCOR - DD(O)/SU1M/GRAV
DO 20 1-1,15
RMN(l)-R.MN(I)*WTCOR

*20 CONTINUE
RETURN
END
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*C--SUBROUTINE SCINER ----------------------------------------------------------- C
C SGINER COM4PUTES SEGMENT MOMENTS OF INERTIA. C
C -------------------------------------------------------------------------- C

SUBROUTINE SCINER
*C EXTERNAL TORSO, FEET 80386

COMMON /FLOAT/ PI,PI2,P14,DENS,GRAV 80386
COMMON /SCMNTS/ AN(15),BN(15),CN(15),RN,1(15),P1Il(3,1.5),XYZCG(15,3)80386

DO 5 1-1,3
5 CALL ELLPMI (I,1,PHI(1,I)) 80386

DO 10 1-4,7
TEMP-RMN( 1)/S .0
A2-AN (I) *AN (I)
B2-BN(I)*BN(I)
C2-CN(I)*CN(I)
Ptil(1, I)-TEMP*(B2+C2)
PHI (2,1 )-TEMP*(A2+C2)
PHI(3, I)-TEMP*(A2+B2)
IF (I.GT.5) THEN

DO 7 J - 1,3
7 P111(J,I+3) - PHI(J,I)

ENDIF
10 CONTINUE

DO 20 1-12,13
TEMP-RIIN(I)/5.0
A2-AN(I)*AN(I)
B2-BN(I)*BN(I)
C2-CN(I)*CN(I)
P[11(1, I)-TEMP*(B2+C2)
P111(2, I)-TEMP*(A2+C2)
P111(3, I)-TEMP*(A2+82)
DO 15 J - 1,3

15 PHI(J,I+2) - PHI(J,I)
20 CONTINUE

CALL ELLPMI (11,2,PHI(1,11)) 80386
DO 25 J-1,3

25 PHI(J,8) -P111(J,11)

RETURN
END
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C--SUBROUTINE ELLIP ------------------------------------------------------------GC
C ELLIP COMPUTES MASS AND CENTER OF GRAVITY LOCATION OF A RIGHT C
C ELLIPTICAL SOLID. THE PARAMETERS ARE: C

*C ISEG- -SPECIFIES SEGMENT BEING MODELLED BY RIGHT ELLIPTICAL SOLID C
C IABEVAL- -SPECIFIES SUBOUTINE TO BE USED TO COMPUTE SEMIAXES OF THE C

*C THlE SOLID AT SPECIFIC Z HEIGHTS. C
*C TMASS- -RETURNS THE MASS COMPUTED FOR THE SOLID. C

C ------------------------------------------------------------------------------ C

SUBROUTINE ELLIP (ISEG, IABEVAL,TtIASS) 80386
COMMON /CYL/ ZEES(O:I5),ZH(1S),NSEG(15),CGZ(15),WJTC1R
COMMON /FLOAT/ P ,P12 ,P14, DENS ,GRAV
REAL IXX,IXXP,IYY,IYYP,IZZ,IZZP
REAL MASS
REAL 141(3)
TMASSO-O .0
ZO - ZEES(ISEG-1)
Zi - ZEES(ISEG)
NSEG(ISEG)-0.0

10 NSEG(ISEG)-NSEG(ISEG)+1Q
TCGN-O.O
TMASS-0.0
ZHi(ISEG)-(ZI-ZO)/FLOAT(NSEG( ISEG))

DO 100 I-1,NSEG(ISEG)
Z - ZO + (FLOAT(I-1)+.5)*ZH(ISEG)
IF (IABEVAL.EQ.1) THEN 80386

CALL TORSO(Z,A,B) 80386
ELSE IF (IABEVAL.EQ.2) THEN 80386

CALL FEET(ZAB) 80386
ELSE 80386

STOP 'FROM ELLIP (IABEVAL)' 80386
END IF 80386
MASS=PI*A*B*ZI( ISEG)*DENS
CG- Z
CCNCG*KASS
TMASS'-TMASS+MASS

100 TCCN-TCGN+CGN
TKASSN-T.ASS
IF (ABS(TMIASSN-TMASSO)/TMASSN.GT.5.E-5) THEN

TMASSO - TMASSN
GOT010

ENDIF
CGZ( ISEG)-TCGN/TMASS
RETURN

C ENTRY ELLPMI
C ELLPMI COMPUTES MOMENTS OF INERTIA OF A RIGHT ELLIPTICAL SOLID, BASED
C ON THE NUMERICAL INTEGRATION DETERNINID BY ELLIP. THE FIRST TWO
C PARAMETERS ARE THE SAME AS THOSE USrD BY ELLIP. THE THIRD, Ml,
C RETURNS THE MOMENTS OF INERTIA OF THE SOLID.

ENTRY ELLPMI (ISEG,IABEVAL,MI) 80386
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DO 5 1-1, 3
5 MI(I)-O.O

ZO - ZEES(ISEG-1)
DO 200 I-1,NSEG(ISEG)
Z - ZO + (FLOAT(I-1)+.5)*ZH(ISEG)
IF (IABEVAL.EQ.1) THEN S0386

CALL TORSO(Z,A,B) 80386
ELSE IF (IABEVAL.EQ.2) THEN 80386

CALL FEET(Z,A,B) 80386
ELSE 80386

STOP 'FROM ELLPMI (IABEVAL)' 80386
END IF 80386
MASS-~PI*A*B*ZH (IS EG) *DENS*1ITCOR
IXX-(MASS/12)*(3.0*B*k*2+ZHI(ISEC,)**2)
IYY-(MASS/12)*(3.O*A**2+ZI( ISEG)**2)
IZZ-(MASS/4 .O)*(A**2+B**2)
DIST-Z-GGZ(ISEG)
IX.XP-IXX+MASS*DIST**2
IYYP-IYY4-MASS*DI ST**2
IZZP-IZZ
MI(l)-MI()+-IXP
MI(2)-MI(2)+IYYP
MI (3)-141(3)+IZZP

200 Z-Z+ZH(ISEG)
RETURN
END
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*C- -SUBROUTINE TORSO ------------------------------------------------------------ C
C TORSO COMPUTES SEMIAXIS VALUES FOR THE RIGHT ELLIPTICAL MODEL OF THE C

*C THREE TORSO SEGMENTS. THE PARAMETERS ARE THE FOLLOWING: C
C Z- -VERTICAL LOCATION AT WHICH THE SEMIAXES ARE TO BE COMPUTED C

*C X- -RETURNS X SEMIAXIS C
C Y- -RETURNS Y SEMI1AXIS C
C ------------------------------------------------------------------------------- C

SUBROUTINE TORSO (Z,X,Y)
COMMON /DIMS/ D(-1:31),REGEQ(24,-I:31),PRED(3), 80386
& RANGE(2,-1:I,3) ,CONV(-I:1) 80386
COMMON /FLOAT/ PI, PI2,PI4, DENS ,GRAV 80386
REAL H2,H3,H4,H5,H6

C H2--TOP OF SOLID
C 13- -BREAK BETWEEN TOP SEMI-ELLIPSOID AND TOP FRUSTRUM
C 114-- BREAK BETWEEN TWO FRUSTRUM

* C H5- -BREAK BETWEEN BOTTOM FRUSTUM AND BOTTOM SEMI-ELLIPSOID
C H6- -BOTTOM OF SOLID

1-2-D(2)
H 3- D(3)
H4-D(4)
115-(D(l) -D(5) )+D(24)/P12
116-(D(1)-D(5))
IF (Z.LT.H14)THEN

IF (Z.LTJ15)THFA
IF (Z.LT.1;6)STOP 'Z IS LESS THAN MIN.'

Y- SQRT(1. - ((Z - 115)/D(24)/PI2)**2)

X = D(15)/2.*Y
Y - D(16)/2.*Y

ELSE
Y-(Z-D(4) )/(H5-D(4))
X - (Y*(D(15)-D(13)) +D(13))/2.
Y - (Y*(D(16)-D(14)) +D(14))/2.

END IF
ELSE

IF(Z. LT.H3)TIEN
Y- (Z -D (3))/ (D (4) -D (3))

ELSE
IF (Z.GT.112) STOP 'Z IS GREATER THAN M.AX.'
Y-SQRT(I. - ( (Z - D(3))/(D(2) - D(3)) )**2)

Y- Y*D(12)/2.
END IF (2)2

END IF

END
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C--SUBROUTINE FEET------------------------------ C
C FEET COMPUTES SE*4IAXTS VALUES FOR THE RIGHT ELL!PTICAL. MODEL OF THE C
C FEET_ THE PARAMETERS ARE THE FOLLOYING: C
C Z- -Z LOCATION (TOE TO HEEL) AT WHICH SENIAXES ARE TO BE COMPUTED C
C X--RETURNS X SEHIAXIS C

C Y--RETURNS Y SEHIAXIS C
C ------------------------------------------------------------------------------ C

SUBROUTINE FEET (Z.X,Y)
COMMION /CYL/ ZEES(O:15),ZHI(15).NISEG(15).CCZ(i5).WT-COR
COMMfON /DIMS/ DD(-1:31).REG-EQ(24,-i:31).PRED(3), 80386

&RANGE(2,-i:1,3),COt*V(-1:i) 80386
COMMON /FLOAT/ P1*P12. P14. DENS. GRAF 80386

C H2- -TOP OF- SOLID
C Hi- -BREAK BETWEEN ELLIPTICAL CYLINDER AND FRUSTRUM
C HO- -BOTTOM OF SOLID

ANKR - DD(28)/PI2
H2 -DD(29) + ANKR
Hi - DD(29) - ANKR
HO - 112 - DD(31)

IF (Z.GT.HI) THEN
IF (Z.GT.H2) STOP 'Z VALUE TOO LAPRGE IN FEET'
X -ANKR
Y - AHKR

ELSE
IF (Z.LT.I1O) STOP 'Z VALUE TOO SHALL IN FEET'
X - ANKR/(DD(31) - 2.*ANKR)-k(Z - DD(29) + DD(31) -ANKR)

Y - (ANKR -DD(30)/2.)/(DD(31) - 2.*ANKR)
Y - Y*(Z -DD(29) +- ANKR) + ANKR

ENDIF

RETURN
END
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C- -SUBROUTINE RESULTS ---------------------------------------------------------- C
C RESULTS WRITES OUT THE COMPUTED BODY DESCRIPTION DATA. C
C ------------------------------------------------------------------------------ C

SUBROUTINE RESULTS (ISTRT)
COMMON /SCMNTS/ A(15),B(15).C(15).P NN(15).PIII(3,I5).
& XCG(15),YCG(15),ZCG(15)

COMMON /JNTS/ RNJ (3,14, 2). JNT(14). YPRLL(14.6), !PIN (14)
COMMON /DIMS/ DD(-1:31),RECEQ(24.-1:31),PRED(3), 80386

& RANGE(2,-1:1,3).CONV(-1:1) 80386
COMMON /NAMES/ SUBTYP(1O) ,SEGLAB(l5) .JNTLAB(14) ,PLTSYM-(29),
& DIMLAB(-1:31).TITLE.UNITS(3,-1:2)
COMMON /CYL/ ZEES(O:15),ZHI(15),NSEG(15).CGZ(15),WTCOR
CHARACTER SUBTYP-k35,SEGLAB*3.JN.TLAiB-2. PLTSYW . DILAB*2t&,TITLE-16O 80386
CHARACTER ANS*1,UNITS*6.tABL1(2)--6.1IART,.2(2)*12.1-ABL3(2)*!2,
& LABL4(2)*4 ,VARB*6
INTEGER ID2(14 .3) REVI/87
DATA I-ABL1,LABL2,LABL3.LABL4 /'WEIGHIT' . '%ASS', 'LB-SEC-lr*-2-IN',
& I N-SEC**2-M ','IN. '.'M.','LB.','N.'/,VARB/'OUTPUT'/
DATA ID2/6*0,2,0,0,2,0,2,0,2,6*0.3.O.O,3.0.3.0.3.6*0, REVI/87

& 1,0,0,1,0,1,0,1/ REVI/87

WRITE (9,11)
CALL ASKUN (VARB,UNITS(1,2),IUN.2)
CALL CNVRT (IlUN)
IF (ISTRT.LT.O) W-RITE (9,22) -l.DIMIllAB(-1),DD(-l),UNITS(1,-I)
WRITE (9,22) O,DIMLAB(O),DD(O),UNITS(IUJ.O)
WRITE (9,22) (I,DIMLAB(I),DD(I),UNITS(IUN,1),I4,31)
WRITE (9,66) WTCOR

WRITE (9,44) 'I'//TITLE
WRITE(9,1170) LABLL(IUN),LABL2(IUN).LABL3(IUN),.LABL3(IUN),

& LABL4s(IUN)
WRITE(9,1180) (I,SEGLAB(I),PLTSYM(I).RIiN(I),(PiII(JI),J-1,3),
& A(I),B(I),C(I).XCG(I) ,YCG(I),ZCG(I) .1=1.15)
WRITE(9,1190) LABL3(IUN),LABL3(IUN)
WRITE(9,1200) (I,JNTLAB(I),PLTSYM(I+15).JN'T(I).IPlN.(I),

& ((RNJ(J.I1,K) ,J-1,3),K-1.2). (YPRl~l(I' H J- .6) .T4 .11)
WR- '201) REVL/87

10 WR- .33)
READ /i,44) ANS
IF (ANS.EO.'Y'.OR.ANS.EQ.'y') THIEN 80386

WRITE (3,77) TITLE(1.52)
WRITE(3,1300) (SEGtAB()I)PLSYM',(I),PJN(),(P11(J,I).J-1,3),

& A(I).B(I),C(I) ,XCC(),Y'CG(I),ZCG(T),I-1, 15)
C

t4RITE(3,1320) (JNTLAB(),PLTSY(.45),JNT(I),IPIiN(I),
& ((RNJ(J,I,K) 4-1,3) .K=1.2),
& (YPRLL(I,J),J-1,6),(D2(1 .J') J-1,3) .14,1/i) REVI/87

ELSE
IF (ANS.NE.'N'.AVD.ANS NE 'n') (,OTO 10 80386

ENDIF
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20 WRITE (5,55)
READ (7,44) ANS
IF (ANS.EQ.'N'.OR.ANS.EQ.'n') STOP 'FROM RESULTS' 80386
IF (ANS.NE.'Y'.AND.ANS.NE.'y') COTO 20 80386
RETURN

11 FORMAT ('-COMPUTED BODY DIMENSIONS'/)
*22 FORMIAT (I1O,A30,G1S.4,A6)

33 FORM4AT (//' IS ATB MODEL FORMATTED OUTPUT DESIRED (Y/N) V')
*44 FORM4AT (A)

55 FORMAT (/'IS IT DESIRED TO PRODUCE ANOTHER BODY DESCRIPTION '

& 'DATA SET (YIN) V')
*66 FORMAT ('OWEIGHT CORRECTION FACTOR -',FIO.3)

77 FORMAT (l4X,'15',4X,'14',8X,A52,'CARD B.1')
*1170 FORMAT( 1HO,"CRASH VICTIM PARMETERS (3-D)"/IHO,33X,

1 25HSEGMENT MOMENT OF INERTIA.
2 19X,25HSEGMENT CONTACT ELLIPSOID/5X. 711SEC-ENIT, 7X,A6
3,ISX,'(',A12, ')',17X,IOHSEMilA.XTS (,A2,')',14X,'CENTER('
4 A2, ') '/3X, 12HiNO. SYM PLOT,5X, '(V ,A4,') ' , OX, IHX, lOX, IHY, LOX,
SlHZ,12X,liIX,6X,IlHY,6X,lHZ,12X,11]X.7X,lHY.6X,IHZ/IHi )

1180 FORMAT ((3X,12,2X,A4,A2,6X,F6.2,3X,3(4X,F7.5) ,5X,3(2X,F5.2) ,5X,3
1(3X,FS.2)))

1190 FORMIAT(1110,///3X,5HJOINT,16X,'LOCATION('.A2, ') - SEG(JNT)',SX,
1 'LOCATION(',A2,') - SEG(J+I)',2X 'PRIN. AXIS(DEG) - SEG(JNT)',
2 ' PRIN. AXIS(DEG) - SEG(J±1)'/?X.'J SYM PLOT JNT PIN',
3 4X,2(IX,'X',8X,'Y',8X,'Z',8X),2('YAW',5X,'PITCH'l,5X,'ROLL',6X)/)

* 1200 FORMAT ((13,A4,A3,2X,2I3,4.(3F9.2,lX)))
1201 FOPMAT(77X,'JOINTS RA, LA, RE, & LE ARE ORDERED PITCH, YAW, ROLL')REVI/87
1300 FORM-AT(A4,A2,F6.2,3F6.4,6F6.3,6X, 'CARD B.2')
1320 FORN-AT(A4, LX,A1,2I4,6F6.2,22X, 'CARD B. 3'/14X,6F6.2,24X,312) REVI/87

END
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C--SUBROUTINE CNVRT ------------------------------------------------------------ C
C CNVRT CONVERTS ALL OUTPUT DATA TO THE UNITS SELECTED BY THE USER C
C ------------------------------------------------------------------------------ C

SUBROUTINE CNVRT (IUN)
COMMON /SGMNTS/ ABC(15,3),RMN(15),PHI(3,15),XYZCG(15,3)
COMMON /JNTS/ RNJ(3,28),JNT(14),YPRLL(14,6),IPIN(14) 80386
COM1ON /DIMS/ DD(-1:31),REGEQ(24,-1:31),PRED(3), 80386
& RANGE(2,-1:1,3),CONVT(-I:I) 80386
REAL CONV(2,3)
DATA CONV /l.,.0254,32.17405,143.1072,12.,106.2045/

DO 100 1 - 1,15

DO 10 J - 1,3
ABC(I,J) - ABC(I,J)*CONV(IUN,I)
XYZCG(I,J) - XYZCG(I,J)*CONV(IUN,I)

10 PHI(J,I) - PHI(J,I)/CONV(IUN,3)
100 RMN(I) - RMN(I)*CONV(IUN,2)

DO 200 1 - 1,28

DO 200 J - 1,3
200 RNJ(J,I) - RNJ(J,I)*CONV(IUN,I)

IF (IUN.GT.1) THEN
DD(O) - DD(O)/CONV(1,2)*CONV(2,2)
DO 300 1-1,31

300 DD(I) - DD(I)*CONV(2,1)
ENDIF

RETURN
END
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C--SUBROUTINE RESULTZ(ISUB) ---------------------------------------------------- C
C RESULTZ WRITES OUT THE COMPUTED BODY DESCRIPTION DATA FOR ISUB GT 4. C
C C------------------------------------------------------------------------------ C

SUBROUTINE RESULTZ (ISUB)

COMMON /NAMES/ SUBTYP(10),SEGLAB(15) ,JNTLAB(14),PLTSYM(29),
& DIMLAB(-1:31),TITLE,UNITS(3,-1:2)

CHARACTER ANS*1,UNITS*6,VARB*6,SUBTYP*35,SEGLAB*3, 80386
& JNTLAB*2,PLTSYM*I,DIMLAB*24, TITLE*60, HEADER*30

VARB - 'OUTPUT'

CALL ASKUN (VARB,UNITS(1,2),IUN,2)
10 WRITE (5,33)

READ (7,44) ANS
50 READ (2,*) NUMREC,HEADER

IF (HEADER.NE.SUBTYP(ISUB)) THEN
DO 30 I-1,NUMREC

READ (2)
30 CONTINUE

COTO 50
ELSE

IF (IUN.EQ.2) THEN
DO 40 I-1,NUMREC+I

READ(2)
40 CONTINUE

ENDIF
ENDIF
IF (ANS.EQ.'Y'.OR.ANS.EQ.'y') THEN 80386

CALL ATBOUT (IUN)
ELSE

IF (ANS.EQ.'N'.OR.ANS.EQ.'n') THEN 80386
CALL NOATBOUT (IUN)

ELSE
GOTO 10

ENDIF
ENDIF

20 WRITE (5,55)
READ (7,44) ANS
IF (ANS.EQ.'N'.OR.ANS.EQ.'n') STOP 'FROM RESULTZ' 80386
IF (ANS.NE.'Y'.AND.ANS.NE.'y') GOTO 20 80386
RETURN

33 FORMAT (//' IS ATB MODEL FORMATTED OUTPUT DESIRED (Y/N) ?')
44 FORMAT (A)
55 FORMAT (//' IS IT DESIRED TO PRODUCE ANOTHER BODY DESCRIPTION ',

& 'DATA SET (Y/N) ?')

END
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*C--SUBROUTINE ATBOUT(IUN) ------------------------------------------------------ C
*C ATBOUT WRITES OUT THE BODY DESCRIPTION DATA FOR ISUB GT 4 C
*C IN READABLE FORMAT AND ATB INPUT FORMAT C

C ------------------------------------------------------------------------------ C

SUBROUTINE ATBOUT (IUN)

CHARACTER SEG*4,JOINT(30)*4,CGS*1,JS*1,LABL2(2)*12,BLANK*4,
& LABL3(2)*3,IABL4(2)*4,BDYTTL(5)*30,KTITLE(5)*20,
& KTITLE2(5,50)*20
INTEGER IDYPR(6),NS(3),JOINTF(30),NF(5),IPIN(30),
& IGLOB(30) ,IFLAC(30)
REAL YPRPMI(3),YPR1(3),YPR2(3),YPR3(3),ANG(3),THETA(50),
& BD(6),PHI(3),SR(3,60),VISC(7).SPRING(S,90),X(30),
& Y(30),F(50)

DATA LABL2,LABL3,LABL4 /'LB-SEC**2-IN',' N-SEC**2.K '

& 'N ' 'M ' 'B ' 'N '

BLANK -' I

IPAGE - 1
C I/O CARDB.1

READ (2,200) NSEG,NJNT,(BDYTTL(I),I-1,5)
WRITE (3,300) NSEG,NJNT,(BDYTTL(I),I-1,5)
WRITE (9,900) (BDYTTL(l),I-1,5),NSEG,NJNT,IPAGE
WRITE (9,'(T121,''GARDS B1''
IPAGE - IPAGE4-1

C I/O B.2 CAR(DS
WRITE (9,902)
WRITE (9,904) LABL2(IUN),LABL3(IUN),LABL3(IUN)
WRITE (9,906) LABL4(IUN)
DO I I-1,NSEG

READ (2,202) SEG,CGS,W,(PHI(J),J-1,3),
& (BD(J),J-1,6),LPMI

IF (IUN.EQ.1) THEN
WRITE (3,302) SEG,CGS,W,(PHI(J),J-1,3),

& (BD(J),J-1,6),LPMI
ELSE

IF (IUN.EQ.2) THEN
WRITE (3,303) SEG,CGS,W,(PHI(J),J-1,3),

& (BD(J),J-1,6),LPMI
ENDIF

rND IF
C 1/O B.2.2 CARDS IF LPHI NE 0

DO 14 M4-1,3
14 YPRPMI(M) - 0.0

IF (LPMI.NE.O) THEN
READ (2,204) (YPRPMI(J),J-I,3)
WRITE (3,304) (YPRPMI(J),J-1,3)

ENDIF
WRITE (9,908) I,SEG,CGS,W,(PllI(J),J-1,3),

& (BD(J),J-1,6),(YPRPMI(.J),J-1,3)
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1 CONTINUE
C I/O B.3 CARDS IF NJNT NE 0

IF (NJNT.EQ.O) COTO 5
WRITE (9,910)
WRITE (9,912) LABL3(IUN),IABL3(IUN)
WRITE (9,914)
DO 2 J-1,NJNT

READ(2,206) JOINT(J),JS,JNT,IPIN(J),
& (SR(I,2*J-1),I-'I,3),(SR(I,2*J),I-1,3),
& ISLIP,C1,C2

WRITE (3,306) JOINT(J),JS,JNT,IPIN(J),
& (SR(I,2*J-1),1-1,3),(SR(I,2*J),I-1,3),
& ISLIP,C1,C2

READ (2,208) (YPR1(I),I-1,3),(YPR2(I),I-1,3),
& (YPR3(I),I-1,3),(IDYPR(I),I-1,6)

WRITE (3,308) (YPR1(I),I-1,3),(YPR2(I),I-1,3),
& (YPR3(I),I-1,3),(IDYPR(I),I-1,6)

WRITE (9,916) J,JOINT(J),JS,JNT,IPIN(J),
& (SR(I,2*J-1) ,I-1,3) ,(SR(I,2*J) ,I-1,3),
& (YPR1(I),I-1,3),(YPR2(I),I-1,3)

2 CONTINUE
C I/O B.4 CARDS

WRITE (9,918) IPAGE
IPAGE - IPAGEi-
WRITE (9,'(T121,''CARDS B.4")')
WRITE (9,920)
WRITE (9,922) LABL3(IUN),LABL4(IUN),LABL3(IUN),LABL4(IUN)
WRITE (9,924)
WRITE (9,926)
DO 3 J-1,NJNT

READ (2,210) (SPRING(I,3*J-2),I-1,5),
& (SPRING(I,3*J-1),I-1,5)

WRITE (3,310) (SPRING(I,3*J-2),I-1,5),
& (SPRING(I,3*J-1),I-1,5)

WRITE (9,928) J,JOINT(J),(SPRING(I,3*J-2),i-1,S),
& (SPRING(I,3*J-1),I-1,S)

C IF JOINT(J) J IS AN EULER JOINT(J), I/O ANOTHER CARD
IFLAG(J) - 0
IF (IABS(IPIN(J)).GE.5.AND.IABS(IPIN(J)) .LE.7) THEN

IF (ISLIP.EQ.O) IFLAC(J) - 1
ELSE

IF (IABS(IPIN(J)).EQ.4) THEN
IFLAG(J) - 1

ELSE
IF (IPIN(J).LE.-8.AND.IPIN(J).GE.-1O) IFLAG(J) I

ENDIF
ENDIF
IF (IFLAG(J).EQ.i) THEN

READ (2,210) (SPRING(I,3*J),I-1,5),
& (ANG(l),1-i,3)

WRITE (3,310) (SPRING(I,3*J),I-1,5),
& (ANG(l),I-1,3)
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WRITE (9,929) (SPRING(I,3*J),I-1,5)
*C & (ANG(I),I-1,3)

ENDIF
3 CONTINUE

*C I/O B.5 CARDS
WRITE (9,'( ...... 119X,''CARDS B.5'')')
WRITE (9,930)
WRITE (9,932)
WRITE (9,934)
WRITE,(9,936) LABL3(IUN),LABL4(IUN),LABL3(IUN),
&LABL4(IUN) ,LABL3(IUN) ,LABL4(IUN) ,LABL3(IUN) ,LABL4(IUN)
DO 4 J-1,NJNT

READ (2,212) (VISC(I),I-1,7)
WRITE (3,312) (VISC(I),I-1,7)
WRITE (9,938) J,JOINT(J),(VISC(I),I-1,7)

C IF JOINT(J) J IS AN EULER JOINT(J), THEN I/O TWO MORE CARDS
IF (IFLAG(J).EQ.1) THEN

READ (2,212) (VISC(I),I-1,7)
WRITE (3,312) (VISG(I),I-1,7)
WRITE (9,939) (VISC(I),I-1,7)
READ (2,212) (VISC(I),I-1,7)
WRITE (3,312) (VISC(I),I-1,7)
WRITE (9,939) (VISC(I),I-1,7)

ENDIF
4 CONTINUE

C I/O NJNTF FROM THE D.1 CARD
5 READ (2,214) NJNTF
WRITE (3,314) NJNTF
WRITE (9,940) IPACE
IPAGE - IPAGE+1
WRITE (9,942) NJNTF

C I/O E.1 CARDS
NUM - 1

6 READ (2,216) IONE,(KTITLE(I),I-1,S)
WRITE (3,316) IONE,(KTITLE(I),I-1,5)
IF (IONE.GT.5O) COTO 7
IF (NUM.EQ.1) THEN

WRITE (9,944) IPAGE
IPAGE - IPAGE+1
NUM - 2

ELSE
NUM - 1

WRITE(9 ////)
ENDIF
WRITE (9,946) IONE,(KTITLE(I),I-1,5)

C READ E.2 CARD
READ (2,218) DO,D1,D2,D3,D4
WRITE (3,318) DO,DI,D2,D3,D4
WRITE (09,948)
WRITE (9,950) DO,D1,D2,D3,D4

C 1/O E.3 AND EA4 CARDS
IF (D1.EQ.O) THEN
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C Fl - 'CONSTANT'
WRITE (9,960) D2

ELSE
IF (D1.LT.O) THEN

C Fl - 'TABULAR'
READ (2,220) NPI
READ (2,218) (X(I),Y(I),I-1,NPI)
WRITE (3,320) NPI
WRITE (3,322) (X(I),Y(I),I-1,NPI)
WRITE (9,952) NPI
WRITE (9,962)
WRITE (9,964) (X(I),Y(I),I-1,NPI)

C IF D2 -0, F2 DOES NOT EXIST
IF (D2.GT.O) THEN

C F2 - 'POLYNOMIAL'
READ (2,218) AO,AI,A2,A3,A4,A5
IF (IUN.EQ.1) THEN

WRITE (3,324) AO,A1,A2,A3,A4,AS
ELSE

WRITE (3,326) AO,A1,A2,A3,A4,A5
END IF
WRITE (9,958)
WRITE (9,966)
WRITE (9,968) AO,A1,A2,A3,A4,A5

ENDIF
ELSE

IF (D1.GT.O) THEN
C Fl - 'POLYNOMIAL'

READ (2,218) AO,A1,A2,A3,A4,A5
IF (IUN.EQ.1) THEN

WRITE (3,324) AO,A1,A2,A3,A4,A5
ELSE

IF (IUN.EQ.2) THEN
WRITE (3,326) AO,AL,A2,A3,A4,A5

ENDIF
ENDIF
WRITE (9,954)
WRITE (9,966)
WRITE (9,968) AO,Al,A2,A3,A4,A5
IF (D2.LT.0) THEN

C F2 - 'TABULAR'
READ (2,220) NPI
READ (2,218) (X(I),Y(I),I-1,NPI)
WRITE (3,320) NPI
WRITE (3,322) (X(I),Y(I),I-1,NPI)
WRITE (9,956) NPI
WRITE (9,962)
WRITE (9,964) (X(I),Y(I),I-1,NPI)

ELSE
IF (D2.GT.O) THEN

C F2 - 'POLYNOMIAL'
READ (2,218) AO,A1,A2,A3,A4,A5
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IF (IUN.EQ.1) THEN
WRITE (3,324) AO,AI,A2,A3,A4,A5

ELSE
WRITE (3,326) AO,A1,A2,A3,A4,A5

ENDIF
WRITE (9,958)
WRITE (9,966)
WRITE (9,968) AO,A1,A2,A3,A4,AS.

ENDIF
ENDIF

ENDIF
ENDIF

ENDIF
GOTO 6

C I/O E.7 CARDS
7 IF (NJNTF.NE.O) THEN

DO 8 I-I,NJNTF
READ (2,216) ITWO,(KTITLE2(J,ITWO),J-1,5)
WRITE (3,328) ITWO,(KTITLE2(J,ITWO),J-1,5)
WRITE (9,944) IPAGE
IPAGE - IPAGE+1
WRITE (9,970) ITWO,(KTITLE2(J,ITWO),J-I,5)
READ (2)
WRITE (3)
READ (2,222) NTHETA,NPHI
WRITE (3,330) NTHETA,NPHI
IF (NTHETA.GT.O) THEN

DO 15 K-2,NTHETA
THETA(K) - DFLOAT(K-1)*18.O/DFLOAT(NTHETA-1)

15 CONTIN4UE
WRITE (9,972) NTHETA,NPHI
WRITE (9,974)
WRITE (9,976) (THETA(J) ,J-2,NTHETA)
WRITE (9,''')

ELSE
IF (NTHETA.LT.O) THEN

NPOLY - -NTHETA-1
,JRITE (9,978) NPOLY,NPHI
WRITE (9,980)
WRITE (9,982) (BLANK,J,J-1,NPOLY)
WRITE (9)

ENDIF
ENDIF
NTHETE - IABS(NTHETA)
PHIDEG - 360.0/DFLOAT(NPHI)
DO 9 K-1,NPHI

READ (2,218) TliETAO,(F(J),J-2,NTHETE)
WRITE (3,332) THETAO,(F(J),J-2,NTHETE)
DEC - PHIDEG*DFL.O/,T(K-1) - 180.0
WRITE (9,984) DF,,THETAO,(F(J),J-2,NTllETE)

9 CONTINUE
8 CONTINUE

386-GEBODII-FTN 3



ENDIF
C I/O F.4 CARDS
C INITIALIZE .iLOB(J),J-1,18 SO 'CARD F.4' WILL PRINT OUT

DO 10 J-1,18
10 IGLOB(J) - 0

IF (NJNT.NE.O) THEN
READ (2,224) (IGLOB(J),J-1,NJNT)
WRITE (3,334) (IGLOB(J),J-1,18)
IF (NJNT.GT.18) THEN

WRITE (3,334) (IGLOB(J),J-19,NJNT)
ENDIF
DO 11 J-1,NJNT

IF (IGLOB(J).EQ.1) THEN
READ (2,226) NJ,(NS(I),I-1,3),

& (NF(l),I-1,5)
WRITE (3,226) NJ,(NS(I),I-1,3),

& (NF(I),I-1,5)
ENDIF

11 CONTINUE
ENDIF

C I/0 F.5 CARD
C INITIALIZE JOINTF(J),J-1,18 TO ZERO SO 'CARD F.5' WILL PRINT

DO 12 J-1,18
12 JOINTF(J) - 0

IF (NJNT.GT.O.AND.NJNTF.GT.O) THEN
WRITE (9,986) IPACE
IPAGE - IPAGE+1
READ (2,224) (JOINTF(J) ,J-1,NJNT)
WRITE (3,336) (JOINTF(J),J-1,18)
IF (NJNT.GT.18) THEN

WRITE (3,336) (JOINTF(J) ,J-19,,NJNT)
ENDIF
DO 13 K-1,NJNT

NUMF - JOINTF(K)
IF (NUMF.NE.O) THEN

WRITE (9,988) K,JOINT(K),NUMF,
& (KTITLE2(I,NUMF),1-1,5)

ENDI F
13 CONTINUE

ENDIF
C FINISHED CARD I/O

RETURN

200 FORMAT (216,8X,5A6)
202 FORMAT (A4,1X,A1,10F6.O,I4)
204 FORMiAC (12X,3F6.O)
206 FORMAT (A4, lX,A1,2I4,6F6.O, 14,2F6.O)
208 FORMAT (14X,9F6.O,612)
210 FORMAT (2(4F6.O,F12.O))
212 FORMAT (F6.O,4F6.O,18X,2F6.O)
214 FORMAT (48X,16)
216 FORMAT (14,4X,5A4)
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218 FORMAT (6F12.0)
220 FORMAT (16)
222 FORMAT (216)

24 FORMAT (1814)
*226 FORM4AT (914)
*300 FORM4AT (216,8X,5A6,T73,'CARD 8.1')

302 FORMAT (A4,1X,Al,F6.3,3F6.4,6F6.3,I4,T73,'CARD B.2')
303 FORMAT (A4,1X,A1,F6.2,3F6.4,6F6.3,I4,T73,'CARD B.2')
304 FORMAT (12X,2F6.2,F6.1)
306 FORMAT (A4,1X,A1,2I4,6F6.2,I4,2F6.2,T73,'CARD B.3')
308 FORMAT (14X,9F6.2,612)
310 FORMAT (2(4F6.2,F12.2),'CARD B.4')
312 FORMAT (F6.3,4F6.O.18X,2F6.O,T73,'CARD B.5')
314 FORMAT (48('X'),16,6('X'),T73,'CARD D.1')
316 FORM4AT (14,4X,5A4,T73,,'CARD E.1')
318 FORMAT (5F12.2,T73,'CARD E.2')
320 FORM4AT (16,66X,'CARD E.4')
322 FORMAT (6F12.2,'CARD E.4')
324 FORMAT (6F12.2,'CARD E.3')
326 FORMAT (6E12.5,'CARD E.3')
328 FORMAT (14,4X,5A4,T73,'CARD E.7')
330 FORMAT (216,T73,'CARD E.7')
332 FORMAT (6F12.3,'CARD E.7-)
334 FORM4AT (1814,'CARD F.4')
336 FORMAT (1814,'CARD F.5')
900 FORMAT ('1 CRASH VICTIM ',5A6,3X,12,' SEGMENTS',3X,

&12, ' JOINTS' ,T124, 'PAGE' ,14) 80386
902 FORMAT (T26,'PRINCIPAL MOMENTS OF INERTIA' ,T68,'SEGMENT',

&W CONTACT ELLIPSIOD',T121,'CARDS 8.2')
904 FORMAT (T4,'SEGMENT',T17,'WEIGHT',T32,'(',A12,')',T60,

&'SEMIAXES (',A4, ')',T87, 'CENTER (',A4,')',
&T111,'PRINCIPAL AXES (DEG)')

906 FORMAT (' I SYM PLOT (',A4,')',T30,'X',T39,'Y',T48,
&'Z' ,T59, 'X' ,T67, 'Y' ,T75, 'V ,T85, 'X' ,T93, 'Y' ,T1OI, 'Z',
&T1LO, 'YAW' ,T118, 'PITCI' ,T128, 'ROLL',!)

908 FORMAT (1X,12,lX,A4,A3,F11.3,2X,3F9.4,2(2X,3F8.3) ,LX,3F9.2)
910 FORMAT ('-',T121,'CARDS B.3')
912 FORMAT (' JOINT',T24,'LOCATION(',A4,') - SEG(JNT) '

&'LOCATION(',A4,') - SEG(J+1) PRIN. AXIS(DEG) - SEG',
&'(JNT) PRIN. AXIS(DEG) - SEG(J+1)')

914 FORMAT (' J SYM PLOT PIN',T27,'X',T36,'Y',T45,'Z',T55,
&'X' ,T64, 'Y' ,T73, 'Z' ,T82, 'YAW' ,T90, 'PITCHi',T100, 'ROLL',
&TIIO, 'YAW' ,T118, 'PITCHi' ,T128, 'ROLL',!)

916 FORMAT (LX,12,2A4,15,I3,2(1X,3F9.3) ,2(LX,3F9.2))
918 FORMAT ('1 JOINT TORQUE CHARACTERISTICS',T.24,'PAGE',

&I4)
920 FORMAT (T24,'FLEXURAL SPRING CHARACTERISTICS',T83,

&'TORSIONAL SPRING CHARACTERISTICS',/)
922 FORMAT (8X,2(7X,'SPRING COEF. (',2A4,'/DEG**J)',6X,

&'ENERGY' ,SX, 'JOINT'))
924 FORMAT (' JOINT',2(9X,'LINEAR',4X,'QUADRATIC',5X,'CUBIC'

&,4X, 'DISSIPATION STOP'))
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926 FORMAT (8X,2(8X,'(J-1)',7X,'(J-2)',7X,'(J-3)',7X,'COEF.',

&5X,'(DEG)'),/)
928 FORMAT (lX,12,A4,2(3X,3F12.3,2F10.3))
929 FORMAT (lOX,3F12.3,2F10.3)
930 FORMAT (T39,'JOINT VISCOUS CHARACTERISTICS AND LOCK-'

&, 'UNLOCK CONDITIONS',/)
932 FORM4AT (TlS,'VISCOUS',T31,'COULOMB',T45,'FULL FRICTION',

&T63,'MAX TORQUE FOR',T81,'MIN TORQUE FOR',T99,'MIN. '

&WANG. VELOCITY' ,T123, 'IMPULSE')
934 FORMAT (' JOINT',T13,'COEFFICIENT',T28,'FRICTION COEF. '

&'ANGULAR VELOCITY' ,T63, 'A LOCKED JOINT' ,T81, 'UNLOCKED '

&'JOINT' ,T121, 'RESTITUTION')
936 FORMAT (T9, '(',2A4, ' SEC/DEG)',T29, '(',2A4, ')',T45,

&'(DEG/ SEC)' ,T65, '(' ,2A4, ')' ,T83, '(',2A4, ')' ,T103,
&'(RAD/ SEC)' ,T121, 'COEFFICIENT' ,/)

938 FORMAT (1X,I2,A4,F14.3,2F15.2,4X,2F18.2,F20.2,F17.2)
*939 FORMAT (7X,F14.3,2F15.2,4X,2F18.2,F20.2,F17.2)

940 FORMAT ('1',T6,'NPL',T13,'NBLT',T21,'NBAG',T29,'NELP',T39.
&'NQ' ,T46, 'NSD' ,T51, 'NHRNSS' ,T59, 'NWINDF' ,T68, 'N.JNTF',
&T75, 'NFORCE' ,T124, 'PAGE' ,I4)

942 FORMAT (8(4X,'XXXX'),4X,14,4X,'XXXX',T121,'CARD D.1')
944 FORMAT ('1',T124,'PACE',14)
946 FORMAT (' FUNCTION NO.',l4,T22,5A4,T121,'CARD5 E.1',/)
948 FORMAT (Tll,'DO',T26,'Dl',T41,'D2',T56, 'D3',T71,'D4')
950 FORMAT (lX,F14.4,4F15.4)
952 FORMAT ('-',T8,'FIRST PART OF FUNCTION - ',14,' TABULAR '

&'POINTS' ,/)
954 FORMAT ('-',T8,'FIRST PART OF FUNCTION - 5THl DEGREE '

&'POLYNOMIAL' ,/)
956 FORMAT ('-',T8,'SECOND PART OF FUNCTION - ',14,' TABULAR '

&'POINTS' ,/)
958 FORMAT ('-',T8,'SECOND PART OF FUNTION - 5THI DEGREE '

&'POLYNOMIAL' ,/)
960 FORMAT ('-',T8,'FUNCTION IS CONSTANT ',FI1.6)
962 FORMAT (T9,'O',T26,'F(O)')
964 FORMAT (lX,F14.6,F15.4)
966 FORMAT (T9,'AO',T24,'A1',T39,'A2',T54,'A3',T69,'A4',T84,

&'A5')
968 FORMAT (6E15.7)
970 FORMAT (5X,'JOINT FORCE FUNCTION NO. ',14,T38,5A4,T12l,

&'CARD E.7'//)
972 FORMAT ('- FUNCTION IS TABULAR FOR ',12,' X ',12,' VALUES',

W' OF THETA AND PHI',/)
974 FORMAT (T31,'THETA')
976 FORMAT (T6,'PHI',T14,'TIIETAO',F16.3,4F20.3/(15X,5F20.3))
978 FORMAT ('- FUNCTION IS COEFFICIENTS OF ',12,' ORDER ',

&'POLYNOMIALS IN (TIIETA-TtHETAO) FOR ',12,' VALUES OF Pill')
980 FORMAT ('0' ,T28, 'COEFFIECIENTS OF (THlETA.THETAO)**N')
982 FORMAT (T6,'PHIl',T14,'THETAO',7X,5(A4,'N -',12,11X)/

&(26X,A4, 'N,-' ,12, IIX,A4 ,'N,-' ,12, 11X,A4 , 'NX-' , 2, L1X,A4,
&'N -',12,11X,A4,'N -',12) )

984 FORMAT (F9.2,FLO.3,5G20. 7/(19X,5G20.7))
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986 FORMAT ('I',122X,'PACE ',14/120X,'CARD F.5'/
& ' THE FOLLOWING JOINT RESTORING FORCE FUNCTIONS AS DEFINED
& ON CARDS E.7 WILL BE USED.'//4X,'JOINT',IOX,'FUNCTION'//)

988 FORMAT (16,'-',A4,I1O,'-',5A4)

END
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C-SUBROUTINE NOATBOUT(IUN) --------------------------- C
C ATBOUT WRITES OUT THE BODY DESCRIPTION DATA FOR !SUB G-1 4 C
C INI READABLE FORMXAT. C
C ------------------------------------------------------------------------ C

SUBROUTINE NOATPh)UT (IUNl)

CHARACTER SEG*4 ,JOliNT(30)*4,CGS*1 ,JS*1-,LABL2(2)*12 ,BLANK*4,
& LABL3(2)*3,LABL4(2)*4.BDYTTL(5)*30,KTITLE(,5)*20,
& KTITLE2.(5, 50)*20

INTEGER IDYPR(6) ,NS(3) ,JOINTF(30) ,NF(5) ,IPIN.(30).
& IGLOB(30) ,IFLAG(30)
REAL YPFRPHI(3) ,YPRI(3) ,YPR2(3) ,YPR3(3) ,ANC('3) ,THETA(50),
& BD(6),PHI(3),SR(3,60),VISC(7),SPRING(5',90),X(30),
& Y(30),F(50)

DATA LABL2,LABL3,LABL4 /'LB-SEC**2-IN',' N-SEC**2-H '

& 'I . ,

BLANK- '
IPAGE - 1

C I/O CARDB.1
READ (2,200) NSEC,INJNT,(BDYTTL(I),I-1,5)
WRITE (9,900) (BDYTTL(I),I-1,5),NSEG,NJNT,IPAGE
WRITE (9,'(T121,''CARDS B.i')')
IPAGE - IPA-GE+l

C I/O B.2 CARDS
WRITE (9,902)
WRITE (9,904) LABL2(IUN),LABL3(IUN) ,LABL3(IUN)
WRITE (9,906) LABL4(IUN)
DO 1 I-1,NSEG

READ (2,202) SEG,CGS,W,(PHI(J),J-1,3),
& (BD(J),J-1,6),LPMI

C I/O B.2.2 CARDS IF LPMI NE 0
DO 14 M4-1,3

14 YPRPI4I(M) - 0.0
IF (LPlII.NE.O) THEN

READ (2,204) (YPRPMI(J),J-1,3)
ENDIF
WRITE (9,908) I,SEC,CGS,W,(PllI(J),J-1,3),

& (BD(J),J-1,6),(YPRPMI(J),J-I,3)
1 CONTINUE

C I/O B.3 CARDS IF N 4JT NE 0
IF (NJNT.EQ.0) GOTO 5
WRITE (9,910)
WRITE (9,912) LABL3(IUN) ,LABL3(IUN)
WRITE (9,914)
DO 2 J-1,NJNT

READ(2,206) JOINT(J),JS,JNT,IPIN(J),
& (SR(I,2*J-1),1-1,3) ,(SR(I,2*J),I-1,3),
& ISLIP,C1,C2

READ (2,208) (YPR1(I),I-1,3),(YPR2(I),1-1,3),
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& (YPR3(I) ,I-1,3) ,(IDYFR(I) ,I-1,6)
WRITE (9,916) J,JOINIT(J) ,JS,JN'-T,IPINI(J),

& (SR(I,2*J-l),1-1,3),(SP.(I,2*J),1-1,3),
& (YPR1(I),I-1,3),(YPR2(I),I-1.3)

2 CONTINUE
* C 1/O BA4 CARDS

WRITE (9,918) IPAGE
IPAGE - IPAGE+1
WRITE (9,'(T121,''CARDS B.4')
WRITE (9,920)
WRITE (9,922) LABL3(IUN) ,LABL4(IUI) ,LABL3(ItJN) ,LABL4(IuNl)
WRITE (9,924)
W9RITE (9,926)
DO 3 J-1,NJNT

READ (2,210) (SPRING(I,3*J-2),I-1,5),
& (SPRING(I,3*J-1),I-1,5)

WRITE (9,928) J,JOINT(J),(SPRING(I,3*J-2),I-1,5),
& (SPRING(I,3*J-1) ,I-1,5)

C IF JOIVT(J) J IS AN EULER JOINT(J), I/O ANOTHER CARD
ILAG(J) - 0
IF (IABS(IPIN(J)).GE..5.AND.IABS(IPIN(J)).LE.7) THEN

IF (ISLIP.EQ.0) IFLAC(J) - 1
ELSE

IF (IABS(lPIN(J)).EQ.4) THEN
IFLAG(J) - 1

ELSE
IF (IPIN(J).LE.-8.ANJD.IPIN(J).GE.-1O) IFLAG(J) I

ENDIF
ENDIF
IF (IFLAG(.J1).EQ.1) THEN

READ (2,210) (SPRING(I.3*J),I-1,5),
& (ANG(I),I-I,3)

WRITE (9,929) (SPRING(I,3*J),IL-1,5)
C & (ANG(I),I-1,3)

ENDIF
3 CONTINUE

C I/0 B.5 CARDS
WRITE (9, '(.....119X,''CARDS B.5'')')
WRITE (9,930)
WRITE (9,932)
WRITE (9,934)
WRITE (9,936) LABL3(IUN),LABL4(IUN),LABL3(IUN),

&LABL4(IUN) ,LABL3(IUN) ,LABL4(IUN) ,LABL3(IUN) ,LABL4(IUN)
DO 4 J-l,NJNT

READ (2,212) (VISC(I),I-1,7)
WRITE (9,938) J,JOINT(J),(VISG(I),I-l,7)

C IF JOINT(J) J IS AN EULER JOINT(j), THEN I/0 TWO MORE CARDS
IF (IFLAG(J).EQ.1) THEN

READ (2,212) (VISG(I),I-I,7)
WRITE (9,939) (VISG(I),I-1,7)
READ (2,212) (VISG(I),I-1,7)
WRITE (9,939) (VISC(I),I-1,7)
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ENDIF
4 CONTIN-UE

C I/O NJNTF FROM THE D. I CARD
5 READ (2,214) NJNTF
WRITE (9,940) IPAGE
IPAGE - IPAGE+I
WRITE (9,942) NJNTF

C I/O E.1 CARDS
Nu - 1

6 READ (2,216) IONE, (K:ITLE(I),I-I,5)
IF (IONE.GT.50) GOTO 7
IF (NUM.EQ. ) THEN

WRITE (9,944) IPAGE
IPAGE - IPAGE+l
NUM - 2

ELSE
NUM -

WRITE (9,'(I/II)')
ENDIF
WRITE (9,946) IONE, (KTITLE(I) ,I-1,5)

C READ E.2 CARD
READ (2=218) DO,D1,D2,D3,D4
WRITE (9,948)
WRITE (9,950) DO,D1,D2,D3,D4

C I/o E.3 AND E.4 CARDS
IF (DI.EQ.0) THEN

C Fl - 'CONSTANT'
WRITE (9,960) D2

ELSE
IF (DI.LT.O) THEN

C Fl - 'TABULAR'

READ (2,220) NPI
READ (2,218) (X(I),Y(I),I-I,NPI)

WRITE (9,952) NPI
WRITE (9,962)
WRITE (9,964) (X(I),Y(I),I-1,NPI)

C IF D2 - 0, F2 DOES NOT EXIST
IF (D2.GT.O) THEN

C F2 - 'POLYNOMIAL'

READ (2,218) AO,A1,A2,A3,A4,A5
WRITE (9,958)

WRITE (9,966)
WRITE (9,968) AO,AI,A2,A3,A4,A5

ENDIF
ELSE

IF (DI.GT.0) THEN
C Fl - 'POLYNOMIAL'

READ (2,218) AO,AI,A2,A3,A4,A5
WRITE (9,954)
WRITE (9,966)
WRITE (9,968) AO,AI,A2,A3,A4,A5
IF (D2.LT.0) THEN
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C F2 - 'TABULAR'
READ (2,220) NPI
READ (2,218) (X(I),Y(I),I-1,NPI)
WRITE (9,956) NHI
WRITE (9,962)
WRITE (9,964) (X(I),Y(I),I-1,NPI)

ELSE
IF (D2.GT.0) THlEN

C F2 - 'POLYNOIAL'
READ (2,218) AO,A1,A2,A3,A4,A5
WRITE (9,958)
WRITE (9,966)
WRITE (9,968) AO,A1,A2,A3,A4,A5

ENDIF
ENDIF

ENDIF
END IF

ENDIF
COTO 6

G I/O E.7 CARDS
7 IF (NJNTF.NE.0) THEN

DO 8 I-1,NJNTF
READ (2,216) ITWO,(KTITLE2(J,ITWO),J-1,5)
WRITE (9,944) IPACE
IPAGE - IPAGEi-
WRITE (9,970) ITWO,(KTITLE2(J,ITWO),J-1,5)
READ (2)
READ (2,222) NTHETA,NPHI
IF (NTHETA.GT.O) THEN

DO 15 K-2,NTHETA
THETA(K) - DFLOAT(K-1)*180.O/DFLOAT(NTHETA-1)

15 CONTINUE
WRITE (9,972) NTHETA,NPHI
WRITE (9,974)
WRITE (9,976) (THETA(J) ,J-2,NTHETA)
WRITE (9,'('''''

ELSE
IF (NTHETA.LT.O) THEN

NPOLY - -NTHFTA-1
WRITE (9,978) NPOLY,NPHI
WRITE (9,980)
WRITE (9,982) (BLANK,J,J-1,NPOLY)
WRITE (9)

ENDIF
ENDIF
NTHETE - IABS(NTIIETA)
PHIDEC - 360.0/DFLOAT(NPIII)
DO 9 K-1,NPHI

READ (2,218) THETAO,(F(J) ,J-2,NTHETE)
DEG - PHIDEG*DFL0AT(K-1) - 180.0
WRITE (9,984) DEGIHETAO, (F(J) ,J-2,NTIIETE)

9 CONTINUE
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8 CONTINUE
ENDIF

C I/O F.4 CARDS
C INITIALIZE IGLOB(J),J-1,18 SO 'CARD F.4' WILL PRINT OUT

DO 10 J-1,18
10 IGLOB(J) - 0

IF (NJNT.NE.O) THEN
READ (2,224) (IGLOB(J),J-1,NJNT)
DO 11 J-1,NJNT

IF (IGLOB(J).EQ.1) THEN
READ (2,226) NJ,(NS(I),I-I,3),

& (NF(I),I-1,5)
ENDIF

11 CONTINUE
ENDIF

C 1/O F.5 CARD
C INITIALIZE JOINTF(J),J-1,18 TO ZERO SO 'CARD F.5' WILL PRINT

DO 12 J-1,18
12 JOINTF(J) - 0

IF (NJNT.CT.O.AND.NJNTF.GT.O) THEN
WRITE (9,986) !PAGE
IPAGE - IPAGE+1
READ (2,224) (JOINTF(J),J-1,NJNT)
DO 13 K'-1,NJNT

NUMF - JOINTF(K)
IF (NUMF.NE.O) THEN

WRITE (9,988) K,JOINT(K'/,NUMF,
& (KTITLE2(I,NUMF),I-1,5)

ENDIF
13 CONTINUE

ENDIF
C FINISHED CARD 1/0

RETURN

200 FORMAT (-'T6,8X,5A6)
202 FORMAT (A4,1X,A1,10F6.O,14'
204 FORMAT (12X,3F6.O)
206 FORMAT (A4,1X,A1,2I4,6F6.O, 14,2F6.O)
208 FORMAT (14X,9F6.0,612)
210 FORMAT (2(4F6.OF12.O))
212 FORMAT (F6.O,4F6.O,18X,2F6.0)
214 FORMAT (48X,IS)
2160 FORMAT (14,4X,5A4)
21.8 FORMAT (6F12.O)
220 FORMAT (16)
222 FORMLT (216)
224 FORMAT (1814)
226 FORMAT (914)
900 FORMAT ('I CRASH VICTIM ',5Ar6,3X,12,' SEGMENTS',3X,

&12,' JOINTS' ,T124,'PAGE',14) 80386
902 FORMAT (T26,'PRINCIPAL MOMENTS OF INERTIA' ,Tb8,'SECMENT',

&' CONTACT ELLIPSIOD',T121,'CARDS B.2')
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904 FORMAT (T4,'SEG,!Er4T',T17,'WEIGHT',T32,'(',Al2,'5-,T60,
&'SEMIAXES (',A4,')',T87,'CENTER (',A4,')',
&T1I1,'PRINCIPAL AXES (DEG)

*906 FOR14AT (' I SYH PLOT ' ,A4,')',T30,'X',T39,'Y',T48,
&'Z',T59,'X',T67,'Y',T75,'Z',T85,'X',T93,'Y',T1O1, 'Z',
&T110, 'YAW' ,T118, 'PITCH' ,Tl28, 'ROLL',!)

908 FORMAT (lX,12,lX,A4,A3,F1I.3,2X,3F9.4,2(2X,3F8.3) ,1X,3F9.2)
910 FORMAT ('-',T121,'CARDS B.3')

*912 FORMAT (' JOINT',T24,'LOCATION(',A4'l) - SEG(JNT) '

&'LOGATION(',A4,') - SEG(J+1) PRIN. AXLS(DEO) - SEG',
&'(JNT) PRIN. AXIS(DEG) - SEG(J+1)')

914 FORMAT (' J SYM PLOT PIN',T27,'X',T36,'Y',T45,'Z',T55,
&'X' ,T64, 'Y' ,T73, 'Z' ,T82, 'YAW' ,T90, 'PITCH' ,T100, 'ROLL',
&T1lO, 'YAW' ,Tl18, 'PITCH' ,T128, 'ROLL',!)

916 FORMAT (1X,12,2A4,15,I3,2(1X,3F9.3),2(1X,3F9.2))
918 FORMAT ('1 JOINT TORQUE CHAR.ACTERISTICS',Tl24,'PAGE',

&14)
920 FORM4AT (T24,'FLEXURAL SPRING CHARACTERISTICS',T83,

&'TORSIONAL SPRING CHARACTERISTICS',/)
922 FORMAT (8X,2(7X,'SPRING COEF. (',2A4,'/DEG**J)',6X,

&'ENERGY' ,5X, 'JOINT'))
924 FORMAT (' JOINT',2(9X,'LINEAR',4X,'QUADRATIC',5X,'CUBIC'

&,4X, 'DISSIPATION STOP'))
996 FORMAT (8X,2(8X,'(J-1)',7X,'(J-2)',7X,'(J-3)',7X,'GOEF.',

&5X, '(DEG)') ,/)
928 FORM4AT (lX,12,A4, 2(3X,3Fl2. 3,2F10. 3))
929 FORMAT (1OX,3F12.3,2F10.3)
930 FORMAT (T39,'JOINT VISCOUS CHARACTERISTICS AND LOCK-'

&, 'UNLOCK CONDITIONS' ,/)
932 FOR1MAT (T15,'VISCOUS',T31, 'COULOMB',T45,'FULL FRICTION',

&T63,'I4AX TORQUE FOR',T81,'MIN TORQUE FOR',T99,'MIN. '

&'ANG. VELOCITY' ,Tl23, 'IMPULSE')
934 FORMAT (' JOINT',T13,'COEFFICIENT',i28,'FRICTION COEF. '

&'ANGULAR VELOCITY' ,T63,',% LOCKED JOINT' ,T81.,'UNLOCKED '

&'JOINT' ,T121, 'RESTITUTION')
936 FORMAT (T9,'(' ,2A4,' SEC/DEC)' ,T29, '(',2A4,#)',T45,

&'('EG/ SEC)',T65,'(',2A4,')',T83, '(',2A4,')' ,T103,
&'(RAD/ SEC)' ,T121,'COEFFICIENT',/)

938 FOiRMAT (1X,I2,A4,F14.3,2F15.2,4X,2F18.2,F20.2,F17.2)
939 FORMAT (7X,F14.3,2F1.5.2,4X,2F18.2,F20.2,F17.2)
940 FORMAT ('l',T6,'NPL,',T13,'NBLT',T21,'NBAG',T29,'NELP',T39,

&'NQ' ,T46, 'NSD' ,TSI,'NHIRNSS' ,T59, 'NWINDF' ,T68, 'IJNTF',
&T75, 'NFORCE' ,T124, 'PACE' ,I4)

942 FORMAT (8(4X,'XXXX'),4X,14,4X,'XXX',T121,'GARD D.1')
944 FORMAT ('1',T124,'PAGE',j4)
946 FORMAT (' FUNCTION NO.',14,T22,5A4,T121,'CARDS E.I',/)
948 FORMAT (T11,'DO',T26,'Dl',T41,'D2',T56,'D3',T71,'D4')
950 FORMAT (LX,F14.4,4F15.4)
952 FORMAT ('-' ,T8,'FIRST PART OF FUNCTION - ',14,' TABULAR '

&'POINTS' ,/)
954 FORMAT ('-',T8,'FIRST PART OF FUNCTION - 5TH DECREE '

&' POLNOMIAL' 'I)
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956 FORMAT ('-',T8,'SECOND PART OF FUNCTION- ',14,' TABULAR ',

&'POINTS',/)
958 FORMAT ('-',T8,'SECOND PART OF FUNTION - 5TH DEGREE ',

&'POLYNOMIAL',/)
960 FORMAT ('-',T8,'FUNCTION IS CONSTANT '.FII.6)
962 FORMAT (T9,'O',T26,'F(O)')
964 FORMAT (IX,F14.6,FI5.4)
966 FORMAT (T9,'AO',T24,'AI',T39,'A2',T54,'A3',T69,'A4',T84,

&'A5')
968 FORMAT (6E15.7)
970 FORMAT (5X,'JOINT FORCE FUNCTION NO. ',14,T38,5A4,TI21,

&'CARD E.7'//)
972 FOR4AT ('- FUNCTION IS TABULAR FOR ',12,' X ',12,' VALUES',

&' OF THETA AND PHI',/)
974 FORMAT (T31,'THETA')
976 FORMAT (T6,'PHI',TI4,'THETAO',FI6.3,4F20.3/(15X,5F20.3))
97P FORMAT ('- FUNCTION IS COEFFICIENTS OF ',12,' ORDER ',

&'POLYNOMIALS IN (THETA-THETAO) FOR ',12,' VALUES OF PHI')
980 FORMAT ('O',T28,'COEFFIECIENTS OF (THETA-THETAO)**N')
982 FORMAT (T6,'PHI',TI4,'THETAO',TX,5(A4,'N -',12,I1X)/

&(26X,A4,'N -',12,11X,A4,'N -',12,I1X,A4,'N -',12,11X,A4,
&'N -',12,11X,A4,'N -',12) )

984 FORMAT (F9.2,FIO.3,5G20.7/(19X,5G20.7))
986 FOR4AT ('1',122X,'PAGE ',14/120X,'CARD F.5'/

& ' THE FOLLOWING JOINT RESTORING FORCE FUNCTIONS AS DEFINED
& ON CARDS E.7 WILL BE USED.'//4X,'JOINT',IOX,'FUNCTION'//)

988 FORMAT (16,'-',A4,IIO,'-',5A4)

END
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BLOCK DATA DECKA
C REV IV 07/23/86TWOPI

IMPLICIT REAL*8 (A-H,O-Z) DECKA
COMMON/CONTRL/ TIME, NSEG ,NJNT,NPL, NBLT,NBAC ,NVEII, NCRND, DECKA

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPC PAGE

COMMON/CNSNTS/ P1 ,RADIAN,C,THIRD,EPS(24), DECKA
UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI

COMMION/JBARTZ/ MNPL( 30),MNBLT( 8),MNSEG( 30),MNBAC( 6), DECKA
*MPL(3,S,3O),MBLT(3,5,8),MSEC(3,5,30),MBAG(3,1O,6), DECKA

NTPL( 5,30),NTBLT( 5,8),NTSEC( 5,30) DECKA
CORMON/TITLES! DATE( 3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), DECKA

BLTTTL(5,8),PLTTL(5,30),BAGTTL(5,6),SEC(30)), DECKA
JOINT(30) ,CGS(30) ,JS(30) DECKA

REAL DATE, COMENT, VPSTTL, BDYTTL, BLTTTL, PLTTL, BACTTL, SEC ,JOINT DECKA
LOCICAL*1 CCS,JS DECKA
COMMION/FORCES/PSF(7,70),BSF(4,20),SSF(IO,40),BAGSF(3,20), NCFORC

*PRJNT(7,30),NPANEL(5),NPSF,NBSF,NSSF,NBCSF DECKA
COMMON/RSAVE/ XSC(3,20,3),DPMI(3,3,30),LPMI(30), ATBIII

*NSC(9),MSC(20,9),MCC,MCCIN(24,5),KREF(20,9) TTHKREF
COMMON/CDINT/ UU(4) ,CII(3,4), DECKA

* E(3,240) ,FF(5,240) ,CC(5,240) ,Y(5,240) ,U(5,240), DECKA
*H,HPRINT,TSAVE,TPRINT -START,ICNT,IDBL,IFLAC,IDMMY 80386

COMMON/DAMPER! APSDM(3,20),APSDN(3,20),ASD(5,20),MSDM(2O),MSDN(20)DECKA
COMMON/HRNESS/ BAR(15,100),BB(100),BBDOT(100),PLOSS(2,IOO), DECKA

*XLONC(20),HTIME(2),IBAR(5,100),NL(2,100), DECKA
*NPTSPB(20),NPTPLY(20),NTHRNS(20),NBLTPH(5) DECKA

C NOTE: FF REPLACES F. DECKA
LOCICAL*l FREE, LDMMY 80386
COMIIMON/TEMPVS/ JTMPVS(24000) ,FREE(30) ,LDMIIY(2) ,DIMY(23109) 80386
COMIION/SCMNTS/ D(3,3,30),WMiEC(3,30),WMECD(3,30),U1(3,30),U2(3,30),DECKA

-kSEGLP(3,30),SEGLV(3,30),SECLA(3,30),NSYM(30) DECKA
COMIION/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),IA(3,60),IB(3,60), SLIP

*RPHI(3,30),HiT(3,3,60),SPRINC(5,90),VISC(7,90), DECKA
*JNT(30),IPIN(30),ISING(30),ICLOB(30),JOINTF(30) DECKA

COMON/CNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
COMIMON/TABLES/MXNTI,MXNTB,MXTBI,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)BUTLER2
COM1ION/VPOSTN/ ZPLT(3),SPLT(3),AXV(3,6),VATAB(6,501,6), VEIIICL

-k VTO(6),VDT(6),TIMEV(6),OMEGV(6),NVTAB(6),INDXV(6) DECKA
COMMON/CMATRX/ VL(3,30) ,V2(3,30),V3(3,12) ,B12(3,3,60) ,A22(3,3,60),DECKA

* F(3,30) ,TQ(3,30) ,WJ(30) ,AI1(3,3,30) SLIP
COMIION/CEULER/ IEULER(30),HIIR(3,3,90),ANC(3,30),ANGD(3,30), JDRIFTr

*FE(3,30),TQE(3,30),CONST(5,30) JDRIFT
COMIION/FLXBLE/ HiF(4,12,8),B42(3,3,24),V4(3,8),NFLEX(3,8) DECKA
CO1ION/CSTRNT/ A13(3,3,24),A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24) , DECKA

* IiHT(3,3,12),RKI(3,12',PK2(3,12),QQ(3,12),TQQ(3,12),DECKA
* RQQ(3,12) ,IIQQ(3, 12) ,SQQ(12) ,CFQQ(12) , DECKA
*KQ1(12),KQ2(12),KQTYPE(12) DECKA

COMIION/TEMPVI/ CREST,TTI(3),RII(3),R2I(3),JSTOP(4,2,30) DECKA
COMON/lNTEST/ SGTEST(3,4,30),XTEST(3,120),SECT(120),REGT(120) DECKA
REAL SEGT D ECKA
COMIION/COMAIN/ VAR(240) ,DER(240) ,DT,1IO,HMAX,HIMIN,RSTIME, DECKA

*ISTEP,NSTEPS,NDINT,NEQ,IRSIN,IRSOUT DECKA
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COMMON/ABDATA/ ZDEP(3,5),DBR(3,3,5),DPVCTR(3,5),DEPLOY(3,5), DECKA
* AB(3,5) ,B(9,4,5) ,ZRC3,4,5) ,BFB(3,4,S) ,DRR(9,4,5), DECKA
*VBAGG(5),VSCS(5),SPRK(5),CK(s).cMASS(5),CYMIN(5), DECKA
*CYMOUT(5),BAGPV(5),PD(5),VBAG(5),VOLBP(5), DECKA
*PCYV(5),PGY-MIN(5),PVBAG(5),TVI(3,4,5),TV2(3,10,5), DECKA
*SWITCB(5),PYM4OUT(5),SCALE(5),PREVT,IFULL(6) DECKA

COMMON/CYDATA/ CYTD(5),CYPA(5),GYSP(5),GYTO(5),CYVO(5),CYGD(5), DECKA
* YK(5),GY-R(5),CYAT(5),CYPV(5),CYCDO(5)GCYAO(5), DECKA
* G~YPO(5) ,CYSS(5) ,CYLO(5) ,CYG(5) ,GYR-OO(5) ,GYVIIAX(5) ,DEGKA
*CYORFC(5),GYRHiO(5),CYT(5),CYP(5),CYV(5) DECKA

COtWVON/WINDFR/ WTIME(30),QFU(3,5),QFV(3,5),WF(3,3o),IWIND(30), WINDOP
* MWSEG(7,3O) ,NFVSEG(6) ,NFVNT(5) ,MOWSEG(30,30) WINDOP

END DECKA
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*C MAINA
C AAMRL ARTICULATED TOTAL BODY (ATBIV) MODEL COMPUTER PROGRAM ATBIV
C DEVELOPED BY CALSPAN CORP. AND J&J TECHNOLOGIES INC. BUTLERI

*C REV IV 07/23/86TWOPI
*C 80386 IMPLEMENTATION BY KETRON, INC. - OCTOBER 31, 1989 80386

C MAIN PROGRAM MAI NA
C M4AINA
C PERFORMS CARD INPUT, PROGRAM INITIALIZATION, MAINA
C CONTROL OF INTEGRATION LOOP AND OPTIONAL OUTPUT. MAINA
C MA INA

IMPLICIT REAL*8(A-H,O-Z) MAINA
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLTf,NBAG,NVEH,NGRND, MAINA

* NS,NQ,NSD,NFLX,NH-RNSS,NWINDF,NJNTF,NPRT(36),NPG PACE
COMIION/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), MAINA

*BLTTTL(5,8),PLTTL(5,30),BAGTTL(5,6),SEG(30), MAINA
* JOINT(I0) ,CGS(30) ,JS(30) MAINA

REAL DATE,COMENT,VPSTTL,BDYTTL, BLTTTL, PLTTL, BAGTTL,SEG,JOINT M4AINA
LOGICAL*1 CGS,JS MA INA
COMMON/CNSNTS/ P1 ,RADIAN,G,THIRD,EPS(24), MAINA

*UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
COMMON/COMAIN/ VAR(240) ,DER(240) ,DTr,HO,H[MAX,HMIN,RSTIME, MAINA

*ISTEP,NSTEPS,NDINT,NEQ,IRSIN,IRSOUT MAINA
LOGICAL NPRTI ,NPRT2 ,NPRT3 MAINA
COMMON/DEVICE/ IDEF, OPORT,MODEL 80386
CHARACTER*12 FILE1,FILE2,FILE3,FILE4,FILE5,FILE6,FILE8,FILE2O 80386
CHARACTER*1 CHR 80386
CALL ELTIME(1, 1) MAINA

C PECONV
C MAKE THE OUTPUT FILES PRINTER CONTROL FILES FOR THE P&E PECONV
C PECONV

OPEN (UNITh14,FILE-'ATBIV.DIR' ,STATUS-'OLD') 80386
READ (14, '(6(A12/),A12)')FILEI,FILE2,FILE3,FILE4,FILE5,FILE6,FILE880386
READ (14, '(2(I4/),I4)')IDEF,IOPORT,MODEL 80386
OPEN (UNIT-5,FILE-FILE5,STATUS-'OLD') 80386
OPEN (UNIT-6,FILE-FILE6,STATUS-'NEW' ,CARRIAGE CONTROL-'FORTRAN') 80386

C CALL CARCON(6,1) 80386
C CALL CARCON(2,1) 80386
C MA'NA
C WRITE PROLOGUE ON PRIMARY OUTPUT UNIT. MA INA
C MAINA

NPG-2 PAGE

11 FORMAT(IH1,30X,'AAMRL ARTICULATED TOTAL BODY (ATB) MODEL',52X, ATBIV
-k'PAGE I'//// PAGE

" 31X, 'DEVELOPED BY CALSPAN CORP. , P.O. BOX 400, BUFFALO NY 14225'/BUTLER1
" 31X,'AND BY J&J TECHNOLOGIES INC., OR~CHARD PARK, NY 14127' 1/EDGE
" 31X,'FOR THE AIR FORCE ARMSTRONG AEROSPACE MEDICAL RESEARCH '/ VEHICL
" 31X,'LABORATORY, WRIGHT PATTERSON AIR FORCE BASE I /ATBIV
" 31X,'UNDER CONTRACTS F33615-75C-5002,-78C-0516 AND -80C-05117' //BUTLER1
" 31X, 'AND FOR THE NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION, 'BUTLERi
*/31X, 'U.S. DEPARTMENT OF TRANSPORTATION, UNDER CONTRACTS' / BUTLERI
* 31X,'FH-11-7592, HS-053-2-485, HS-6-01300 AND HS-6-01410.' /1IBUTLERI
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* 31X,'PROGRAI DOCUMENTATION: NHTSA REPORT NOS. DOT-HS-801-5O7' BUTLER.
* 31X,'THROUGH 510 (FORMERLY CALSPAN REPORT NO. ZQ-5180-L-1),' BUTLER.
* 31X,'AVAILABLE FROM NTIS (ACCESSION NOS. PB-241692,3,4 AND 5),' /BUTLER.
* 31X,'APPENDIXES A-J TO THE ABOVE (AVAILABLE FROM CALSPAN),' / BUTLER.
* 31X,'AND REPORT NOS. A14RL-TR-75-14 (NTIS NO. AD-A014 816),'/ ATBIV
* 31X,'AFAMRL-TR-80-14 (NTIS NO. AD-A088 029), AND'/ ATBIV
* 31X,'AFAMRL-TR-83-073 (NTIS NO. AD-B079 184).'////
* 31X,'PROGRAM ATB-IV 80386 IMPLEMENTAT1ON COMPLETED BY KETRON,'! 80386
* 31X,'OCTOBER 31, 1989, UNDER CONTRACT F33615-88-C-0543'////) 80386

C * 31X,'PROCRAM ATB-IV, EXECUTED ON THE AAIIRL/BB CONCURRENT'/ 80386
C * 31X,'3250 COMPUTER, WRIGHT-PATTERSON AFB, OHIO'!!!!) 80386
C MAINA
C INPUT CARDS A.1. AND A.2, TEST FOR RESTART. MAINA
C MAINA

CALL BLKDTA MAINA
READ(5,12) DATE,IRSIN,IRSOUT,RSTIME,COMENT MAINA

12 FORMAT(3A4,2I4, F8.O/20A4/20A4) MAINA
WRITE(6,13) DATFE,IRSIN,IRSOUT,RSTIM4E,COMENT MAINA

13 FOI4AT(/////4X,3A4,' IRSIN-',14,' IRSOUT-',14,' RSTIME -',F8.4,MAINA
*61X, 'CARDS A'//LX,20A4/1X,20A4//) MAINA

IF (IRSIN.NE.0) 80386
* OPEN (UNIT-4,FILE-FILE4,STATUS-'OLD' ,FORM-'UNFORMATTED') 80386

IF (IRSOUT.NE.0) 80386
* OPEN (UNIT-3,FILE-FILE3,STATUS-'NEW' ,FORI-'UNFORMATTED') 80386
IF (IRSIN.NE.O) GO TO 18 MAINA

C MAINA
C INPUT CARDS A.3,A.4 AND A.5. MAINA
C MA INA

READ(5,14) UNITL,UNITM,UNITT,GRAVTY,G MAINA
14 FORIAT(3A4,4F12.O) MAINA

IF (G.EQ.0.0) G - DSQRT(GRAVTY(1)**2+GRAVTY(2)**2+GRAVTY(3)**2) MAINA
READ(5,15) NDINT,NSTEPS,DT,HO,HMAXV,HNIN,NPRT MAINA

15 FOPJAT(214,4F8.O/3612) MA INA
WRITE(6,16) UNITL,UNITM,UNITT,GRAVTY,G, CHGIll

*NDINT,NSTEPS,DT,H0,HMAX,HMIN MAINA

16 FORMAT(5X,'UNITL - ',A4,5X,'UNITM - ',A4,5X,'UNITT - ',A4, CLIGIII
*5X,'GRAVITY VECTOR - (',F9.4,',',F9.4,',',F9.4,')',5X,'G -'ClGIII

*F9.4,//,5X,'NDINT -',14,5X,'NSTEPS -',15,5X,'DT -',F8.6, M4AINA
*5X,'110-',F8.6,5X,'HMAX -',F8.6,5X,'HMIN -',F8.6) MAINA

WRITE(6,17) (I,I-1,36),NPRT MAINA
17 FORMAT('0 NPRT ARRAY'/3X,3613/3X,3613) MA INA

NPRT4 - NPRT(4) M.AINA
IF(NPRT(26).GT.6) STOP 93 TGN'ODl
IF (NPRT(4).NE.O) 80386

* OPEN (UNIT-8,FILE-FILE8,STATUS-'NEW' ,FORM-'UNFOPJ4ATTED') 80386
IF (NPRT(4).LT.0) CO TO 50 MAINA
IF (NPRT(4).EQ.O.OR.NPRT(4).EQ.I.OR.NPRT(4).EQ.4) THEN 80386

READ (14,'(A12)',END-38)FILE2O 80386
IDOT.-INDEX(FILE2O, ' .') 80386
IF(IDOT.LT. 2.OR. IDOT.GT. 9)GO TO 38 80386
CIIR-FILE20(IDOT+2 :IDOT±2) 80386
IF(LLT(CHR,'0').OR.LGT(CHIR,'9'))GO TO 38 80386
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CHR-FILE20(IDOT+3:IDOT+3) 80386

IF(LLT(CHR,'0').OR.LGT(CHR,'9'))GO TO 38 80386
READ(FILE20(IDOT+2:IDOT+3),'(12)')IMULT 80386

IF(IMULT.LT.21.OR.IMULT.GT.85)GO TO 38 80386
DO 37 II-21,IMULT 80386

WRITE(FILE20(IDOT+2:IDOT+3),'(I2)')II 80386
OPEN (UNIT-II,FILE-FILE20,STATUS-'NEW', 80386

* CARRIAGE CONTROL-'FORTRAN') 80386

37 CONTINUE 80386
ENDIF 80386

38 CONTINUE 80386
IF (NPRT(1).NE.0) 80386

* OPEN (UNIT-1,FILE-FILE1,STATUS-'NEW',FORM-'UNFORMATTED') 80386

IF (NPRT(5).NE.O.OR.NPRT(6).NE.O.OR.NPRT(7).NE.0) 80386
* OPEN (UNIT-2,FILE-FILE2,STATUS-'NEW',CARRIAGE CONTROL-'FORTRAN') 80386

C MAINA
C CALL INPUT ROUTINES MAINA
C MAINA

CALL BINPUT MAINA
CALL VINPUT MAINA
CALL SINPUT MAINA
CALL CINPUT MAINA

C MAINA
C PROGRAM INITIALIZATION MAINA
C MAINA

TIME - 0.0 MAINA
CALL INITAL MAINA
GO TO 19 MAINA

C MAINA
C READ INPUT DATA FROM RESTART TAPE AND WRITE NEW TAPE. MAINA
C THE FIVE FUNCTIONS OF SUBROUTINE RSTART ARE: MAINA
C 1. READ INPUT & INITIALIZATION RECORD FROM OLD RESTART TAPE. MAINA
C 2. WRITE INPUT & INITIALIZATION RECORD ONTO NEW RESTART TAPE. MAINA
C 3. READ TIME POINT RECORD FROM OLD RESTART TAPE. MAINA
C 4. READ NEW INPUT DATA FROM INPUT STRFAM FOR RESTART. RAINA
C 5. WRITE TIME POINT RECORD ONTO NEW RE~rART TAPE. MAINA
C MAINA

18 CALL RSTART(I,IRSIN) 1AINA
CALL RSTART(4,5) 4AINA
NPRT4 - NPRT(4) MAINA

19 IF (IRSOUT.NE.O) CALL RSTART(2,IRSOUT) M INA
C MAINA
C INTEGRATION LOOP - ADVANCE TIME BY EITHER INTEGRATING THROUGH MAINA
C SUBROUTINE DINT OR BY FETCHING TIME POINT RECORD FROM RESTART TAPEMAINA
C MAINA

TIME -0.0 MAINA
ISTEP - 0 MAINA

20 IF (IRSIN.EQ.O) GO TO 23 MAINA
IF (TIME.GT.RSTIME+O 5*DT) GO TO 23 MAINA
IF (DABS(TIME-RSTIME).LT.O.5*DT) GO TO 21 MAINA
CALL RSTART(3,IRSIN) MAINA
GO TO 24 MAINA
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21 CALL RSTART(4,5) MAINA
IF (NPRT(4).LT.O') CO TO 50 M4AINA

23 CALL DINT MAt NA

C MA INA

*C OPTIONAL OUTPUT MAINA
C 1. PRINTER PLOT ON OUTPUT UNIT 2 CONTROLLED BY NPRT(5) & (6). MAINA

*C MAI NA

24 CALL PRIPLT MAINA
C MA INA
C 2. RESTART DATA ON UNIT IRSOUT CONTROLLED BY IRSOUT # 0. MAINA

C MAINA
IF (IRSOUT.NE.O) CALL RSTART(5,IRSOUT) MAINA

C MAINA
C 3. SUBROUTINE PRINT ON PRIMARY OUTPUT UNIT CONTROLLED BE NPRT(3). MAINA

C M4AINA
NPRT3 - (NP~f(3).EQ.1) iINA
IF (NPRT(3).GT.i) NPRT3 - (MOD(ISTEP,NPRT(3)).EQ.O) MAINA
IF (NPRT3) CALL PRINT(6HMAIN3D) MAINA

C MA INA
C 4. PROGRAM VIEW PLOT DATA ON UNIT I CONTROLLED BY NPRT(l). MAINA
C MAINA

NPRT1 - (NPRT(1).EQ.l) MAINA
IF (NPRT(1).GT.l) NPRT1 - (MOD(ISTEP,NPRT(1)).EQ.0) MAINA

IF (NPRT1) CALL uNITLi(o) MATNA
C MAlNA

C 5. SUBROUTINE ELTIME ON PRIMARY OUTPUT UNIT CONTROLLED BY NPRT(2).MAINA
MAINA

NPRT2 - (NPRT(2).EQ.1) MAINA
IF (NPRT(2).GT.l) NPRT2 - (MOD(ISTEP,NPRT(2)).EQ.O) M4AINA
IF (NPRT2) CALL ELTIME(NPG,1) PAGE

C MAINA
C END OF INTEGRATION LOOP. MA INA

C MA INA
ISTEP - ISTEP+. MAINA
IF (ISTEP.LE.NSTEPS) GO TO 20 M4AINA

C MAINA
C 6. SUBROUTINE POSTPR ON PRIMARY OUTPUT UNIT CONTROLLED BY NPRT(4).MAINA
C MA INA

50 IF (NPRT4 CT.O) END FILE 8 MA INA
IF (NNPRT(4).EQ.O .OR. NPRT(4).EQ.4) CO TO 60 MAINA
PRDT - 1000.O*DT LIAINA

CALL POSTPR (PRDT) MAINA

IF (NPRT2) CALL ELTIME(NPCJl) PACE
C MAINA

C 7. END OF RUN -CALL ELTIME IF NOT CALLED ABOVE. MAINA
C MA I NA

60 IF (.NOT.NPRT2) CALL ELTIME(NPGJ) PAGE

STOP 1 MAINA
END MAINA
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SUBROUTIE ADJUST (H,Dl) ADJUST
C REV IV 07/23/86WVOPI

IMPLICIT R-AL*8 (A-H,O-Z) ADJUST
COHHON/CNSNIS/ P1 ,RADIAlU,G,lHIRD. EPS(24). ADJUST

*UNITL. UNiIT.H UziITT , -,RAVTY( 3) .THvOPI TWOPI
COMON/CDINT/ UU(4) ,GH(3.4), ADJUST

*E(3,240). F(5,240),C:G(5,240),Y(5.240),U(5,240). ADJUST
* H,HPRIhT,HS ,TPRIIJT,TSTART, ICiT, IDBL. IFLAG, IDHHY 80386

C0&HM0N/COHAIN/ VAR (240). DER (240). DT, HO, HAX, ilti, RSTIHE, ADJUST
* ISTEP,1iSTEPS,1NDINT,NEQ, IRSIN. IRSOUTI ADJUST

IF (14.NE.i) GO TO 12 ADJUST
C ADJUST
C H - 1: ADJUST
C ADJUST

DO 11 I-1,NEQ ADJUST
W - VAR(I) - GG(l,l) ADJUST
Z - DER(I) - GG(2,I) ADJUST
ZZ - Z -GG(5,I)*W -GG(3,I)*UU(3) -GG(4,I)*UU(4) ADJUST
GG(3,I) - GG(3,I) + ZZ*UU(l) ADJUST
CG(4,I) - GG(4,I) + ZZ*UU(2) ADJUST
Y(1,I) -VAR(I) ADJUST

11 Y(2,I) -DER(I) ADJUST
GO TO 99 ADJUST

12 IF (M.EQ.3) GO TO 23 ADJUST
*C ADJUST

c C 1 - 2,4,5: ADJUST
C ADJUST

Hi - EPS(1)/H ADJ UST
N2 - NEQ/2 ADJUST
DO 20 I-1,NEQ,3 ADJUST
ZA - 0.0 ADJUST
IF (I.LE.N2) GO TO 20 ADJUST
IF (M.EQ.4) GO TO 16 ADJUST
VARX - VAR(I )- YCI,I )ADJUST
VARY - VAR(I+1) - Y(1,I4-1) ADJUST
VARZ - VAR(I+2) - Y(1,I+2) ADJ UST
DERX - DER(I ) - Y(2,I ) ADJUST
DERY - DER(I+l) - Y(2,14.1) ADJ UST
DERZ - DER(I+2) - Y(2,1+2) ADJUST
GO TO 17 ADJUST

16 VARX - VAR(I ) - U(1,I )ADJUST
VARY - VAR(I+1) - U(1,I4-1) ADJUST
VARZ - VAR(1+2) - U(1,1+2) ADJUST
DERX - DER(I ) - U(2,I ) ADJUST
DERY - DER(14-1) - U(2,1+1) ADJ UST
DERZ - DER(14-2) - U(2,Ie2) ADJ UST

17 U(3,I) - U(3,I) + VARX*DERX I- VARY*DERY + VARZ*DERZ ADJUST
U(4,I) - U(4,I) + VARX**2 4+ VARY**2 + VARZ**2 ADJUST
IF (U(4,I).EQ.O.0) GO TO 18 FIXADJ
ZA - HI FL XADJ
IF (U(3,I).LT.11L*U(4,I)) ZA -U(3,1)/U(4,I) FIXADJ

18 GG(5,I+2) - ZA FIXADJ
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GG(5,I+1) - ZA ADJUST
20 GG(5,I ) - ZA ADJUST

GO TO (99,21,99,23,25),M ADJUST
C ADJUST

c H H2: ADJUST
*C ADJUST

21 DO 22 I-1,tNEQ ADJUST
ZA -GG(5,I) ADJUST
Y1 Y(4,I) - Z.A*Y(3,I) ADJUST
Y2 -GG(2,I) - ZA*GG(1,I) ADJUST
Y3 -DER(I) - ZA*VAR(l) ADJUST
GG(3,I) - -YL*GH(l,1) + Y2*GH(2,1) + Y3*GH(3,I) ADJUST
GG(4,I) - Y1*GH(1,2) - Y2*GH(2,2) + Y3*GH(3,2) ADJUST
Y(1,l) - 0.5*(Y(1.I)+VAR(l)) ADJUST

22 Y(2,I) - O.5*(Y(2,I)+DER(I)) ADJUST
GO TO 99 ADJUST

*C ADJUST
C H 3,4: ADJUST
C ADJUST

23 DO 24 I-1,NEQ ADJUST
ZA -GG(5,1) ADJUST
Y1 GG(2,I) - ZA*GG(1,I) ADJUST
Y2 -Y(2,I) - ZA*Y(1,I) ADJUST
Y3 -DER(I) - ZA*VAR(I) ADJUST
G0(3,1) - -YL*GH(1,3) + Y2*0H(2.3) - Y3*GH(3,3) ADJUST
G0(4,I) - Yl*GH(1,4) - Y2*GH(2,4) + Y3*GH(3,4) ADJUST
U(1,I) - VAR(I) ADJUST

24 U(2,I) - DER(1) ADJUST
GO TO 99 ADJUST

*C ADJUST
C M 5: ADJUST
C ADJUST

25 DO 26 I-1,NEQ ADJUST
ZA - 0(5,1) ADJUST
Yl - 0(2,1) - ZA*GG(1,I) ADJUST
Y2 -DER(I) - ZA*VAR(I) ADJUST
Y3 -U(2,I) - ZA*U(I,I) ADJUST
GG(3,I) - -YI*0f1(1,3) + Y2*GH(2,3) - Y3*GfI(3,3) ADJUST
G0(4,1) - YI*GH(1,4) - Y2*GH(2,4) + Y3*GH(3,4) ADJUST
Y(I,I) - VAR(I) ADJ UST

26 Y(2,I) - DER(I) ADJ UST
99 RETURN ADJUST

END ADJUST
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SUBROUTINE AIRBAG AIRBAG
c REV IV 07/24/86SLIP
C AIRBAG ROUTINE CALLED BY SUBROUTINE CONTCT, TO DETERMINE THE INTER-AIRBAG
C ACTION OF THE BAG WITH RE-ACTION Ft-ELS AND BODY SEGMENTS BY USE OFAIRBAG
C SUBROUTINE BGG. THE DIFFERENTIAL PRESSURE.FORCE AND TORQUE ON TJHE AIRBAG
C BAG 12S EVALUATED ANDl THE RESULTING FORCE AND TORQUE ON THE BODY AIRBAG
C SEGMENTS ARE ADDED TO THE UI AND U2 ARRAYS. AIRBAG
C AIRBAG

I14PLICIT REAL*8 (A-H,O-Z) AIRBAG
COM.MON/CONTRL/ TIHE,NSEG ,NJNT,NPL. IBLT, NBAG ,NVEH ,NGRNID, AIRBAG

*MS ,NQ,NSD,NFLXNHRNISS ,NWINDFNJNTF,NPRT(36) ,NPG PAGE
COMMOII/SGHMTSI D(3,3,30),WIMEG(3,30),WMEGD(3,30),UI(3,30),U2(3,30),AIRBAG

-kSEGLP(3,30),SEGLV(3,30) ,SEGLA(3,30),NSYM(30) AIRBAG
COZ*ION/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), AIRBAG
JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) AIRBAG

CO1IMON/JBARTZ/ ZINPL( 30) ,MNBLT( 8),MNSEG( 30) ,MNBAG( 6), AIRBAG
*MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,1O.6), AIRBAG
*NTPL( 5,30),NTBLT( 5,8),NTSEG( 5,30) AIRBAG

COMM-UON/FORCES/PSF(7,70),BSF(4,20) ,SSF(I0,40) ,BAGSF(3,20), NCFORC
PRJNT(7,30) ,NPANIEL(5) ,NPSFNBSFNSSF,NBGSF AIRBAG

COMMON/CNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
COIION/CNSNTS/ P1, RADIAN, G,THiIRD, EPSC24), AIRBAG

UNITL,UNITt4,UNITT,CRAVTY(3) ,TWOPI TIJOPI
COfflION/ABDATA/ ZDEP(3,5),DBR(3,3,5),DPVCTR(3,5).DEPLOY(3,5), AIRBAG

* ABC3,5) ,B(9,4,5) ,ZR(3,4,5) ,BFB(3,4,5) ,DRR(9,4,5), AIRBAG
*VBAGC(5),VSCS(5),SPRK(5).GK(5),CMlASS(5),CYMIN(5), AIRBAG
*CYMOUT(5),BAGPV(5),PD(5),VBAG(5),VOLBP(5), AIRBAG

PCYV(S),PCYMIN(5),PVBAG(5),TV1(3,4,5).TV2(3,1O,5), AIRBAG
*SWITCH(5),PYMO0UT(5),SCALE(5),PREVT,IFULL(6) AIRBAG

COfIlMON/CYDATA/ CYTD(5),CYPA(5),CYSP(5),CYTO(S),CYVO(5),CYCD(5), AIRBAG
CYK(5),CYR(5),CYAT(S),CYPV(5),CYCDO(5),CYAO(5), AIRBAG
GYPO(S) ,CYSS(5) ,CYLO(5) ,CYC(5) ,CYRIIOO(5) ,CYVMAX(5) ,AIRBAG

*CYORFC(5),CYRIIO(5),CYT(5),CYP(5),CYV(5) AIRBAG
COMI4ON/TEMPVS/ TIMP(9),TMPL(3),TORQ(3),FORCE(3,5),TORA(3,5), AIRBAG

* TQB(3,IO),FRB(3,12O),VOL(10),DELF(3),VOLP(4,5),FRA(4,5)AIRBAG
,DMI{Y(34955) 80386

C NOTE: TIS COMIION/TEMPVS/ IS SHARED BY AIRBAG AND AIRBCG. AIRBAG
CALL ELTIME(1,24) AIRBAG
DELT - TIME-PREVT AIRBAG
NBGSF - 0 AIRBAG
DO 70 J-1,NBAG AIRBAG
IF (MNBAG(J).EQ.O) GO TO 70 AIRBAG
IF (IFULL(J).LE.O) GO TO 69 AIRBAG
CALL AIRBGG(J) AIRBAG

C AIR BAG
C COMPUTE CMOUT: MASS FLOW OUT OF BAG AlIRBAG
C BAGPV: UNDISTORTED BAG VOLUME AIRBAG
C AIRBAG

IF (PD(J).GT.CYPV(J)) GYMOUT(J) -PYMOUT(J) AIRBAG
+ DELT*GYORFC(J)*DSQRT(PD(J)) AIRBAG

BAGPV(J) - CYPA(J)*((CY11IN(J)-GYMOUT(J))*SWITC1K(J))**CYK(J) AIRBAG

386-ATBIV FTI 9



C AIRBAG

C BAG IS FULLY INFLATED, COMPUTE DIFFERENTIAL PRESSURE AIRBAG

C AIRBAG

PD(J) - BAGPV(J)/(VBAG(J)-VODBP(J))**CYK(J) - CYPA(J) AIRBAG

JB - NIVEH + J AIRBAG

KP - NPANEL(J) AIRBAG

KBAG - MNBAG(J) AIRBAG

C AIRBAG

C OPTIONAL DIAGNOSTIC OUTPUT AIRBAG

C AIRBAG
IF (NPRT(21).NE.0) WRITE(6,41) AIRBAG

* ((FRB(I,K),I-1,3).(TQB(I,K),I-1,3),K-1,KBAG),(FORGE(IJ),I-1,3),AIRBAG
* (TORA(I,J),I-1,3),TORQ,((FRA(I,K),I-1,3),VOLP(K,J),K-1,KP), AIRBAG
* (VOL(K),K-1,KBAG),VOLBP(J),CYMOUT(J),BAGPV(J),PD(J) AIRBAG

41 FORMAT ('OAIRBAG CONTCT'/(1X,9GI4.6)) AIRBAG

IF (PD(J).LT.O.0) PD(J) - 0.0 AIRBAG

IF (PD(J).EQ.O.O) GO TO 46 AIRBAG

C AIRBAG

C SET UP BAGSF ARRAY FOR OUTPUT ROUTINE AIRBAG

C AIRBAG
KBGSF - NBGSF+5 AIRBAG

DO 42 K-1,KP AIRBAG
KBGSF - KBGSF+l AIRBAG

DO 42 1-1,3 AIRBAG
42 BAGSF(I,KBGSF) - PD(J)*FRA(I,K) AIRBAG

DO 45 I-1,KBAG AIRBAG

KBGSF - KBGSF+l AIRBAG

IF (VOL(I).EQ.O.0) GO TO 45 AIRBAG

M - MBAG(2,I,J) AIRBAG

C AIRBAG
C FINAL COMPUTATIONS OF FORCE AND TORQUE ON AIRBAG AIRBAG

C AIRBAG
DO 44 K-1,3 AIRBAG

FRB(K,I) - PD(J)*FRB(K,I) AIRBAG
BAGSF(K,KBGSF) - FRB(K,I) AIRBAG

U1(K,M) - UI(K,M) - FRB(K,I) AIRBAG

44 U2(K,M) - U2(K,M) + PD(J)*TQB(K,I) AIRBAG
45 CONTINUE AIRBAG
46 DO 47 K-1,3 AIRBAG

FORCE(K,J) - PD(J)*FORCE(K,J) AIRBAG
47 TORA (K,J) - PD(J)*TORA (K,J) AIRBAG

IF (VOLP(I,J).NE.O.0) GO TO 55 AIRBAG

C AIRBAG
C AIRBAG IS NOT INTERSECTING PRIMARY REACTION PANEL. AIRBAG
C COMPUTE ARTIFICIAL FORCE AND TORQUE WITH A LINEAR SPRING FUNCTION AIRBAG

C IN AN ATTEMPT TO TIE +X SEMIAXIS ENDPOINT OF AIRBAG TO DEPLOYMENT AIRBAG
C POINT ON REACTION PANEL. AIRBAG
C AIRBAG

DO 51 K-1,3 AIRBAG
51 TMP(K) - BFB(K,I,J) + ZDEP(K,J) AIRBAG

CALL DOT31 (D(I,I,NVEII),TMP,TMPl) AIRBAG
DO 52 K-1,3 AIRBAG
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DELF(K) - THP1(K) + SEGLP(K,NVEH) -SEGLP(K,JB) AIRBAG
52 THP(K) - BD(K+3,JB) AIRBAG

ThP(1) - THP(1) + BD(1.JB) AIRBAG
CALL DOT31 (D(1,1,JB),TMP,TMPl) AIRBAG
DO 53 K.-1,3 AIRBAG
DELF(K) - SPRK,(J)*(DELF(K) -THPL(K)) AIRBAG
BAGSF(K,NBGSF+5) - DELF(K) AIRBAG

53 FORCE(K,J) - FORCE(K,J) + DELF(K) AIRBAG
CALL MAT31 (D(1,1,JB),DELFTMI) AIRBAG

CALL CROSS (THP,THPI.,DELF) AIRBAG
DO 54 K-1,3 AIRBAG

54 TORA(K,J) - TORA(K,J) + DELF(K) AIRBAG
*55 XDD - CMIN(J) - GYMOUT(J) + W(JB) AIRBAG

FIIASS - C11ASSCj)*XDD/G AIRBAG
TMASS - CIIASS(J)*(XDDfW(JB)*2.O/3.O)/G AIRBAG
DO 56 1-1,3 AIRBAG

*56 TMP(I) - WMEG(I,JB)*PHI(I,JB) AIRBAG
CALL CROSS (WMEG(1,JB),TMP,TIPl) AIRBAG
DO 57 1-1,3 AIRBAG
SEGLA(I,JB) - FORCE(I,J)/F4ASS + GRAVTY(I) AIRBAG

*57 WMEGD(I,JB) - (TORA(I,J)/TM4ASS-TMP1(I))*RPHI(I,JB) AIRBAG
69 NBGSF - NBGSF + 5 + NPANEL(J) + !INBAG(J) AIRBAG
70 CONTINUE AIRBAG

GALL ELTIME(2 ,24) AIRBAG
RETURN AlIRBAG
END AIRBAG

386-ATIV 11



SUBROUTINE AIRBGG (3) AIRBGG
C REV 111.5 10/17/85EDGE
C CALLED BY SUBROUTINES AIRBAG AND AIRBG3 TO COMPUTE VOLUMES OF AIRBG
C INTERSECTION BETWEEN AIRBAGS AND PANELS AND SEGMENTS. AIRBGG
C AIRBGG

IMPLICIT REAL*8 (A.-H,O-Z) AIRBOG
COMMON/CONTRL/ TIME, NSEC INJNT, NPL, NBLT ,NBAG , IEH,.NGRND, AIRBGG

* NS,NQ,NSD,NFLX,NHRNSS,NJINDF,NJNTF,NPRT(36) ,NPG PAGE
COMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),UL(3,30),U2(3,30),AIRBGG

*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) AIRBOG
COMMON/JBARTZ/ MNPL( 30) ,MNBLT( 8),MNSEG( 30) ,MNBAG( 6), AIRBOG

*MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,1O,6), AIRBGG
*NTPL( 5,30),NTBLT( 5,8),NTSEG( 5,30) AIRBGG

COMMO0N/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(1O,40) ,BAGSF(3,20), NCFORC
* PRJNT(7,30) ,NPANEL(5) ,NPSF,NBSF,NSSF,NBGSF AIRBGG

CORMON/CNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
COMMON/ABDATA/ ZDEP(3,5),DBR(3,3,S),DPVCTR(3,5),DEPLOY(3,5), AIRBGG

AB(3,5),B(9,4,5),ZR(3,4,5),BFB(3,4,5),DRR(9,4,5), AIRBGG
*VBAGG(5),VSGS(5),SPRK(5),CK(5),CM4ASS(5),CYMIN(5), AIRBG
* CYOUT(5),BAGPV(5),PD(5),VBAG(5),VOLBP(5), AIRBG

PCYV(5),PCYMIN(5),PVBAG(5),TV1(3,4,5),TV2(3,10,5), AIRBGG
* SWITCH(5),PYIIOUT(S),SCALE(S),PREVT,IFULL(6) AIRBGG

COMMON/CYDATA/ CYTD(5),CYPA(5),CYSP(5),CYTO(5),CYVO(5),CYCD(5), AIRBOG
*CYK(5),CYR(5),CYAT(5),CYPV(5),CYCDO(5),CYAO(5), AIRBGG
* GYPO(5),CYSS(5),CYLO(5),CYC(5),CYRHOO(5),CYVMAX(5),AIRBGG
*CYORFC(5),CYRHO(5),CYT(5),CYP(5),CYV(5) AIRBGG

COMMON/TEMPVS/ TMP(9),TMPI(3),TORQ(3),FORCE(3,5),TORA(3,5), AIRBGG
TQB(3,l0),FRB(3,10),VOL(l0),DELF(3),VOLP(4,5),FRA(4,5)AIRBGG

* ,DM14Y(34955) 80386
*C NOTE: THIS COMMON/TEI4PVS/ IS SHARED BY AIRBAG AND AIRBOG. AIRBGG

JB - NVEH + J AIRBGG
VOLBP(J) - 0.0 AIRBGG

*C AIRBGG
C COMPUTE THERMIODYNA141C PROPERTIES OF AIRBAG AIRBGG

*C CYRHO :DENSITY Al RBGG
C CYT :TEMPERATURE AIRBOG
C GYP :PRESSURE AIRBOG
C CYMIN :MASS FLOW INTO BAG AIRBGG
C VBCALC :CALCULATED VOLUME AIRBGG
C AIRBGG

Q - 1.0 AIRBG
Qi - 1.0 AIRBGG
Q2 - 1.0 AIRBGG
IF (TIME.LE.CYTD(J)) GO TO 1.3 AIRBGG
Q - 1.0 + CYC(J)*(TIME.CYTD(J)) AIRBOG
CYKI - 2.0/(CYK(J)-1.0) AIRBCG
Qi - 1.O/Q**CYK1 AIRBGG
Q2 - I.O/Q**(CYK(,J)*CYKl) AIRBG

13 CYRIIO(J) - CYRHOO(J)*Q1 Al RBGG
GYT(J) - CYTO(J)/Q**2 AIRBGG
CYP(J) - CYPO(J)*Q2 AIRBGG
CYMIN(J) - CYVO(J)*(CYRHiOO(j).CYRHiO(J)) AIRBGG
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CYV(J) -CYVMAX(J)*(1.O-Q2) AIRBGG
IF (TIME.LT.CYTD(J)) GO TO 31 AIRBG
IF (BD(1,JB).EQ.O.O) GO TO 31 AIRBOG
IF (TIME.LE.O.O) GO TO 31 AIRBGG
VOLB - 0.0 AIRBOG

C AIRBGG
C COMPUTE AIRBAG ELLIPSOID !'ATRIX AND ZERO BAG FORCE AND TORQUE. AIRBOG

*C AIRBOG
IF (IFUJLL(J).NE.O) GO TO 21 AIRBOG
SAB - SCALE(J)*AB(1,J) AIRBOG
DO 19 1-1,3 AIRBOG

19 TMP(I) - DEPLOY(I,J) + SAB*DPVCTR(I,J) AIRBGG
CALL DOT31 (D(1,1,NVEH),TMP,SEGLP(1,JB)) AIRBGG
DO 20 1-1,3 AIRBGG

20 SEGLP(I,JB) - SEGLP(I,JB) + SEGLP(I,NVEH) AIRBGG
21 DO 23 1-1,3 AIRBGG

FORGE(I,J) - 0.0 AIRBOG
23 TORA (I,J) - 0.0 AIRBGG

C AIRBGG
C COMPUTE FORCETORQUE AND VOLUME OF INTERSECTION AIRBGG

*C OF AIRBAG WITH REACTION PANEL ELLIPSOIDS. AIRBGG
C AIRBGG

KP - NPANEL(J) AIRBGG
DO 26 K-1,KP AIRBGG
CALL BGG( AIRBGG

* BD(7,JB),SEGLP(1,JB),D(1,1,JB),BD(4,JB),SEGLV(1,JB),WMEG(1,JB),AIRBGG
* B(1,K,J),SEGLP(1,NVEH),D(1,1,NVEH),BFB(1,K,J),SEGLV(1,NVEH),AIRBGG
* WMEG(1,NVEH),VSCS(J),IFULL(J),TVI(I,K,J), AIRBGG
* FRA(1,K),TORQ,TQB,VOLP(K.J)) AIRBCG

VOLBP(J) - VOLBP(J) + VOLP(K,J) AIRBGG
DO 26 1-1,3 AIRBGG
FORCE(I,J) - FORCE(I,J) + FRA(I,K) AIRBGG

26 TORA (I,J) - TORA (I,J) + TORQ(I) AIRBGG
C AIRBGG
C COMPUTE FORCETORQUE AND VOLUME OF INTERSECTION AIRBGG
C OF AIRBAG WITH CONTACTING SEGMENT ELLIPSOIDS. AIRBGG
C Al RBGG

KBAG - t4NBAG(J) AIRBGG
DO 30 I-1,KBAG AIRBGG
M - MBAG(2,1,J) AIRBGG
M- MBAG(3,I,J) AIRBGG

CALL BGG( Al RBGG
*BD(7,JB),SEGLP(1,JB),D(1,1,JB),BD(4,JB),SEGLV(I,JB),WMEG(1,JB),AIRBGG

*BD(7,MII),SEGLP(1,M),D(I,1.,M),BD(4,1M),SEGLV(1,M),WMEG(1,M), AIRBGG
* VSCS(J),IFULL(J),TV2(1,I,J),FRB(1,I),TORQ,TQB(1,I),VOL(I)) AIRBGG

IF (VOL(I).EQ.O.O) GO TO 30 AIRBGG
VOLB - VOLB + VOL(I) AIRBGG
DO 28 K-1,3 AIRBOG
FORCE(K,J) - FORCE(K,J) + FRB(K,I) AIRBG

28 TORA (K,J) - TORA (K,J) + TORQ(K) AIRBGG
30 CONTINUE AIRBGG

VOLBP(J) - VOLBP(J) + VOLB Al RBGG
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:31 RETURN AIRBGG
END AIRBGG
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SUBROUTINE AIRBGl AIRBG1
C REV IV 07/24/86SLIP

*C READS AND PRINTS THE INPUT CARDS THAT DESCRIBE THE PHYSICAL AIRBGI
*C DIMENSIONS AND GAS DYNAMICS OF THE AIRBAG RESTRAINTS AND AIRBG1
*C PERFORMS INITIALIZATION REQUIRED BY THE AIRBAG ROUTINE. AIRBGl

C A IRBG 1
IMPLICIT REAL*8 (A-H,O-Z) AIRBG1
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, AIRBGl

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),AIRBG1

*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) AIRBGI
COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), AIRBG1
*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) AIRBG1

COMMON/FORCES/PSF(7,70),BSF(4,20),SSF(1O,40),BAGSF(3,20), NCFORC
*PRJNT(7,30),NPANEL(5),NPSF,NBSF,NSSF,NBGSF AIRBG1

COMMON/TITLES! DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), AIRBGI
*BLTTTL(5,8),PLTTL(5,30),BAGTTL(5,6),SEG(30), AIRBGI
* JOINT(30) ,CGS(30) ,JS(30) AIRBG1

REAL DATE,COMENT,VPSTTL, BDYTTL,BLTTTL, PLTTL, BAGTTL,SEG,JOINT AIRBG1
LOGICAL*1 CGS,JS AIRBG1
COI4MON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), AIRBG1

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/CNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
GOMlION/INTEST/ SGTEST(3,4,30),XTEST(3,120),SEGT(120),REGT(120) AIRBG1
REAL SEGT AIRBGI
COMMON/ABDATA/ ZDEP(3,5),DBR(3,3,S),DPVCTR(3,5),DEPLOY(3,5), AIRBGI

* AB(3,5) ,B(9,4,5) ,ZR(3,4,5) ,BFB(3,4,5) ,DRR(9,4,5) , AIRBG1
*VBAGG(5),VSCS(5),SPRK(5),CK(5),CMASSk5),CYMIN(5), AIRBG1
*CYMOUT(5),BAGPV(S),PD(5),VBAG(5),VOLBP(5), AIRBG1
*PCYV(5),PCYMIN(5),PVBAG(5),TV1(3,4,5),TV2(3,1O,5), AIRBG1
*SWITCH(5),PYMOUT(5),SCALE(5),PREVT,IFULL(6) AIRBGI

COMMON/CYDATA/ CYTD(5),CYPA(5),CYSP(5),CYTO(5),CYVO(5),CYCD(5), AIRBGl
* GYK(5),CYR(5),CYAT(5),CYPV(5).GYCDO(5),CYAO(5), AIRBGI
* CYPO(5),CYSS(5),CYLO(5),GYC(5),CYRHiOO(5),CYVMAX(5),AIRBG1
*CYORFC(5),CYRHO(5),CYT(5),CYP(5),CYW(5) AIRBG1

COMIION/TEMPVS/ TMP(9),TMP1(3),DMHY(35101) 80386
DIMENSION YB(3),YP(3),IDYPR(3) AIRBG1
REAL BAG(6) Al RBG 1
DATA BAG/4HBAGI,4HBAG2,4HiBAG3,4HBAG4,4BAG5,4IBAG/ AIRBGI
DATA IDYPR/3,2,1/ AIRBG.
DATA MAXNPL/4/,MAXSEG/30/ CHG1II

c AIRBGI
C MAKE ROOM FOR BAG DATA IN SEGMENT ARRAYS BETWEEN VEHl AND GRND. AIRBGI
C AIRBG1

MSEG - 0 CHGIII
IF (NVEH.GT.NSEG) MSEG - NVEI - NSEG CHGIII
L - NSEG + NBAG + MSEG + 1 CliGiii
K - NSEG + MSEG + 1 CHGIII
W(L) - W(K) Al RBG I
RW(L) - RW(K) AIRBGI
SEG(L) - SEG(K) AIRBG1
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ISING(LM ISING(K) AIRBGl
IF (L-l.GT.NJNT) JNT (L-1) - 0 AIRBG1
IF (L-1.GT.NJNT) IPIN(L-1) - 0 AIRBGI
DO 19 1-1,3 AIRBG1
SEGLP(I,L) - SEGLP(I,K) AIRBG1
SEGLV(I,L) - SEGLV(I,K) AIRBGI
SEGLA(I,L) - SEGLA(I,K) AIRBGl
Wl4EG (IL) - IJMEG (I,K) AIRBG1
WMEGD(I,L) - WMEGD(I,K) AIRBG1
Pi (I,L) - PHI (I,K) AIRBG1
RPHI (I,L) - RPHI (1,K) AIRBG1
DO 18 J-1,3 AIRBG1
D(I,J,L) - D(I,J,K) AIRBG1

18 SGTEST(I,J,L) - SGTEST(I,J,K) AIRBGl
19 SGTEST(I,4,L) - SGTEST(I,4,K) AIRBGL

NGRND - NSEG + NBAG + MSEG + 1 CHGIII
IF (NGRND.GT.MAXSEG) STOP 75 CHGI II
DO 40 J-1,NBAG AIRB].
JB - NVEH + J AIRBGL

C AIRBGl
C READ AND PRINT CARDS D.4.A -D.4.F FOR THE JTH AIRBAG. AIRBGl

* C Al RBG 1
READ(5,13) (BAGTTL(I,J),I - 1,5),NPANEL(J), AIRBGI

*(AB(I,J),I-1,3) , (BD(I,JB),I-4,6), AIRBG1
YB,(ZDEP(I,J),I-1,3), AIRBGI

*W(JB),CYTD(J),CYPA(J),CYSP(J),CYTO(J),CYVO(J), AIRBG1
CYCD(J),CYK(J),CYR(J),CYAT(J),CYPV(J),CYCDO(J), AIRBG1

*CYAO(J),SPRK(J),VSCS(J),CK(J),CM4ASS(J) AIRBG1
13 FORMAT (5A4,I4/(6F12.O)) AIRBG1

IF (NPANEL(J).GT.MAXNPL) STOP 76 CHGIII
IF (IMOD(J,2).EQ.1) WRITE(6,15) NPG PAGE
IF (MOD(J,2).EQ.1) NPG-NPG+1 PAGE

15 FORlAT('1',122X,'PAGE',15/' AIRBAG INPUTS',105X,'CARDS D.4') PAGE
WRITE(6,14) J,(BAGTTL(I,J),I -1,5 ), AIRBG1

(AB(I,J),I-1,3) ,(BD(I,JB),I-4,6), AIRBG1
YB,(ZDEP(I,J),I-1,3), AIRBG1

*W(JB),CYTD(J),CYPA(J),CYSP(J),CYTO(J),CYVO(J), AIRBG1
*CYCD(J),CYK(J),CYR(J),CYAT(J),CYPV(J),CYCDO(J), AIRBGL
*CYA0(J),SPRK(J),VSCS(J),CK(J),CMASS(J) AIRBG1

14 FORMAT('O AIRBAG NO.',14,4X,5A4// AIRBOI
* 29X, 'AIR BAG SEMIAXES',46X,'C.G. OFFSET'/6X,6G20.9// AIRBGI
* 15X,'YAW',16X,'PITCiI',15X,'ROLL',30X, 'DEPLOYMENT POINT' AIRBGI

*/6X,6G20.9// AIRBG1
*15X,'XBM',16X,'GYTD',16X,'CYPA',16X,'CYSP',16X,'CYTO',16X,'CYVO' AIRBGL

*/6X,6G20.9// AIRBG1
*14X,'CYCD',17X,'CYK',17X,'CYR',16X,'CYAT',16X,'CYPV',16X,'CYCDO' AIRBGI

/6X,6G20.9// AIRBGI
*14X,'CYAO',16X,'SPRK',16X,'VSCS',17X,'CK',17X,'C4ASS'/6X,5G20.9) AIRBGI
KP - NPANEL(J) AIRBGI
DO 25 K-1,KP Al RBG 1

C AIRBGI
C READ AND PRINT CARDS D.4.G AND D.4.11 FOR THE Kill PANEL TO AIRBGL
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C CONTACT THE JTH AlaBAG. THESE PANELS ARE APPROXIMATED BY AIRBGL

C ELLIPSOIDS. THE FIRST PANEL (K-i) IS THE REACTION PANEL THAT AIRBGI
C INCLUDES THE DEPLOYMENT POINT. Al RBC 1
C AIRBG1

READ(5,11) (B(I,K,J),I-1,3),(BFB(I,K,J),I-1,3), AIRBG1
(ZR(I,K,J),I-1,3),YP AIRBGI

11 FORMAT(6F12.0) AIRBG1
WRITE(6,12) K,(B(I,K,J),I-1,3),(BFB(I,K,J),I-1,3), AIRBG1

*(ZR(I,K,J),I-1,3),YP AIRBGI

12 FORMAT('O PANEL NO.',14// AIRBG1
" 24X, 'PANEL ELLIPSOID SEMIAXES' ,43X,'C.G. OFFSET'/6X,6G20.9// AIRBG1
" 29X,'PANEL LOCATION',32X,'YAW',16X,'PITCH',15X,'ROLL'/6X,6G20.9) AIRBGl

*C AIRBGI
C CONVERT B FROM ELLIPSOID SEMIAXES TO MATRIX AIRBG1

*C AIRB~l
DO 21 1-1,3 AIRBGI

21 TMP(I) - B(I,K,J) AIRBG.
DO 22 1-1,9 AIRBOI.

22 B(I,K,J) - 0.0 AIRBGI
DO 23 1-1,3 AIRBG1

23 B(4*I-3,K,J) - 1.O/TMP(I)**2 AIRBC1
CALL DRCYPR (DRR(1,K,J),YP,IDYPR) AIRBG1
CALL MAT33 (B(1,K,J),DRR(1,K,J),TMP) AIRBG1
CALL D0T33 (DRR(1,K,J),TMP,B(1,K,J)) AIRBG1
CALL DQT31 (DRR(1,K,J),BFB(1,K,J),TMP) AIRBGI
DO 24 1-1,3 AIRBG1

24 BFB(I,K,J) - TMP(I) + ZR(I,K,J) AIRB].
25 CONTINUE AIRBGI

C Al RBG 1
C COMPUTE GEOMETRY OF DEPLOYMENT POINT ON FIRST PANEL. AIRBGI
C AIRBG1

CALL DRCYPR (DBR(1,1,J),YB,IDYPR) AIRBGL

CALL DQT31 (DRR(1,1,J),ZDEP(1,J),DEPLOY(1,J)) AIRBGl
DO 31 1-1,3 AIRBGI
DPVCTR(I,J) - -DBR(1,I,J) AIRBGl

31 DEPLOY(I,J) - DEPLOY(I,J) + BFB(I,1,J) AIRBG1
GALL PANEL (DBR(1,1,J),DEPLOY(1,J),JB) AIRBGI

C A R BG 1
C INITIALIZATION OF AIRBAG GEOMETRY. Al RBG I
C Al RBC I

VBAGG(J) -4.O/3.O*PI*AB(1,J)*AB(2 ,J)*AB(3,J) AIRBGI
PHI(1,JB) -(AB(2,J)**24-AB(3,J)**2)/5.0 AIRBG1
PHI(2,JB) -(AB(3,J)**2+AB(1,J)**2)/5.O AIRBG1
PHI(3,JB) -(AB(1L,J)**2+AB(2,J)**2)/5.0 AIRBG1
JNT(JB-1) -0 AIRBGI
IPIN(JB-1) -0 AIRBQf
SEC(JB) - BAG(J) Al RBG 1
IF (NBAG.EQ.1) SEG(JB) -BAG(6) AIRBG1
ISING(JB) -- 1 Al RBG I
RW(JB) - C/W(JB) AIRBGI
DO 36 1-1,3 AIRBGI
BD(I,JB) - 0.0 AIRBGI
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RPHI(I,JB) - 1.O/PHI(I,JB) AIRBGI

DO 36 K-1,4 AIRBGI
36 SCTEST(I,K,JB) - 0.0 AIRBGI

DO 35 1-7,24 AIRBGI
35 BD(I,JB) - 0.0 AIRBG1

IFULL(J) - 0 AIRBG1
CYIIOUT(J) - 0.0 AIRBG1
PYMOUT(J) - 0.0 AIRBG1
DO 38 1-1,3 AIRBG1
DO 37 K-1,4 AIRBG1

37 TV1(I,K,J) - 0.0 AIRBGl
DO 38 K-1,10 AIRBG1

38 TV2(I,K,J) - 0.0 AIRBG1
*C AIRBG1
*C AIR CYLINDER INITIALIZATION AIRBG1

C AIRBG1

CYPO(J) - CYSP(J)+CYPA(J) AIRBG1
CYSS(J) - DSQRT(CYK(J)*CYR(J)*CYTO(J)*G) AIRBG1
CYLO(J) - CYVO(J)/CYAT(J) AIRBGI
CYK1 - CYK(J)-1.0 AIRBGI
CYK2 - 0.5*(CYK(J)+1.0) AIRBG1
CYK3 - CYK2**(-CYK2/CYK1) AIRBGl
CYC(J) - 0.5*CYK1*CYSS(J)*CYCD(J)/GYLO(J)*CYK3 AIRBG1
CYRHOO(J) - CYPO(J)/(CYR(J)*CYTO(J)) AIRBG1
CYVMAX(J) - CYVO(J)/CYK(J)*CYPO(J)/CYPA(J) AIRBG1
CYORFC(J) - CYCDO(J)*CYAO(J)*C*DSQRT(2.0*CYPA(J)*CYK(J))/CYSS(J) AIRBG1
IF (NPRT(22).NE.0) WRITE(6,39) AIRBGI

* (SEGLP(I,JB),I-1,3),(SECLV(I,JB),I-1,3),(WMEG(I,JB),I-1,3), AIRBC1
* VBAGG(J),CYPO(J),CYSS(J),CYC(J),CYRIIOO(J),CYVMAX(J),CYORFC(J)AIRBGI

39 FORIIAT('0 AIRBAG SINPUT'/(1X,9G14.6)) AIRBG.
40 CONTINUE AIRBG1

PREVT - 0.0 AIRBGI
RETURN Al RBG I
END Al RBC I
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SUBROUTIUE AIRBG3 (IRESETL) AIRBG3
CREV IV 07/23/86IJVOPI

*C AIRBG3
C THIS SUBROUTINE IS CALLED BY SUBROUTINE UPDATE AT START (IRESET-1)AIRBG3
C AND END (IRESET-2) )F EACH INTEGRATION' STEP TO DETERMINE IF EACH AIRBG3
C AIRBAG H{AS BEEN FULLY INFLATED. AIRBG3
C AIRBG3

IMPLICIT REAL*8 (A-H,O-Z) AIRBG3
COMMON/CONTRL/ TIHE,NSEG,IJNi,PLIBLT,JB.AG,WJEVH,NGRND, AIRBG3

N S ,NQ,NSD,NFLX,NHiHRNSS, WNDF,uluIF, NPRT (36), NPG PAGE
COMMON/SGHNjTS/ D(3,3,30),WHAEG(3,30).WMEG-D(3,30),UI(3,30),U2(3,30),AIRBG3

*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) AIRBG3
COMMON/J BARTZ/ HN'PL( 30) ,l-NBLT( 8),MfJSEG( 30) ,WNBAG( 6), AIRBG3

HPL(3,5,30),lILT(3,5.8),HSEG(3,5.30),MBAG(3,1O,6), AIRBG3
NTPL( 5,30).IJTBLT( 5,8),IJTSEG( 5,30) AIRBG3

COMM-UON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(1O,40) ,BAGSF(3,20). NCFORC
* PRJNT(7, 30) ,NPA-N.EL(5) ,NPSF,IJBSF,tJSSF,IJBCSF AIRBG3

COMMON/CNTSRF/ PL(24,3O),BELT(2O,8),TPTS(6,8),BD(24,4O) EDGE
C~lIHO0N/CNSNTS/ P1 ,RADIAN,G,THIRD, EPS(24), AIRBG3

*UNITL,UNITM4,UNITT,GRAVTY(3) ,TTv3OPI WOPI
COMI4ON/ABDATA/ ZDEP(3,5) ,DBR(3,3.5),DPVCTR(3,5),DEPLOY(3.5), AIRBG3

* AB(3,5) ,B(9,4,5) ,ZR(3,4,5) ,BFB(3.4,5) ,DRR(9,4,,5). AIRBG3
VBAGG(5),VSCS(5),SPRK(5),CK(5),CliASS(S),CYM1IN(5), AIRBG3

*CYMOUT(5),BAGPV(5),PD(5),VBAG(5),VOLBP(5), AIRBG3
*PCYV(5),PCYIIIN(5),PVBAG(5),TVL(3,4,5),TV2(3,10,S), AIRBG3
*SWITCH(5),PYM-OUT(5),SCALE(5),PREVT,IFULL(6) AIRBG3

COMMON/CYDATA/ CYTrD(5),CYPA(S),,CYSP(5),GYTO(5),CYVO(5),CYCD(5), AIRBG3
CYK(5),CYP(5),GYAT(5),CYPlJ(5),CYCDO(5),CYAO(5), AIRBG3

* CYPO(5),CYSS(5),CYLO(5),CYC(5),CYRHOO(5),CYVMiAX(5),AIRBG3
* CYORFC(5),GYRHO(5),cyT(5).,CYP(5),CYV(S) AIRBG3

COMMON/TEMPVS/ TI4P(9) ,TMPL(3) ,DI*IY(35101) 80386
CALL ELTIME(1,29) AIRBG3
JRESET - IRESET AIRBG3
IF (JRESET.EQ.1) PREVT - TIME AIRBG3
NBGSF - 0 Al RBG 3
DO 50 J-1,NBAG AIRBG3
IF (HNBAG(J).EQ.0) GO TO 50 AIRBG3
JB - NVEH + J AIRBG3
JFULL - IFULL(J) + 2 AIRBG3
IF (JFULL.LT.1 .OR. JFULL.GT.3) GO TG 11 AIRBG3
IF (JRESET-1) 13,13,14 BUTLERI

11 WRITE(6,12) TIME AIRBG3
12 FORMAT ('0 ERROR IN SUBROUTINE AIRBG3 AT TIME -',FIO.6) AIRBG3

STOP 32 AIRBG3
13 IF (JFULL-2) 41,49,49 BUTLERI
14 IF (JFULL-2) 11,21,31 BUTLER I

C AL R BC3
C END OF INTEGRATION STEP WHEN IFULL-0. TEST FOR FULL INFLATION. AIRBG3
C AIRBG3

21 PD(J) - 0.0 AIRBG3
PCYV(J) - CYV(J) Al PBC 3
PCYMIN(J) - CYMIN(J) AIRBG3
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PVBAG(J) - VBAG(J) AIRBG3
22 CALL AIRBGG(J) AIRBG3

VBAG(J) - CYV(J) + VOLBP(J) AIRBG3
IF (SCALE(J).EQ.1.O) GO TO 23 AIRBG3
SCALE(J) - (VBAG(J)/VBAGG(J))**THIRD AIRBG3
IF (SCALE(J).LT.1.O) GO TO 24 AIRBG3
SCALE(J) - 1.0 AIRBG3
GO TO 22 AIRBG3

23 IFULL(J) - -1 AIRBG3
CYHOVT(J) - 0.0 AIRBG3
P51.11 - (VBAG (J) -VBAGG(J) )*PCYV(J)/PCMIN(J) AIRBG3
PSW2 - (VBAGG(J)-PVBAG(J))* CYV(J)/ CYZ4IN(J) AIRBG3
SWITCH(J) -(PSI1+PSW2)/(VBAG(J) -PVBAG (3)) AIRBG3
BAGPV(J) -CYPA(J)*(CYMIN(J)*SWITCH(J))**CYK,(J) AIRBG3
PD(J) - BAGPV(J)/(CYV(j)**CYK(J)) - CYPA(J) AIRBG3

24 DO 25 K-1.3 AIRBG3
BD'K,JB) - SCALE(J)*AB(KJ) AIRBG3
IF (SCALE(J).EQ.0.O) GO TO 25 AIRBG3
BD(4*KI12,JB) - BD(K.JB)**2 AIRBG3
BD(4*K+ 3,JB) - 1.O/BD(4*K+12.JB) AIRBG3

25 TMP(K) - DEPLOY(K,J) + BD(1,JB)*DPVCTR(K,J) AIRBG3
CALL PANEL (DBR(1,l,J),TMP,JB) AIRBG3

C SET UP BAGSF ARRAY FOR OUTPUT. AIRBG3

C AIRBG3
31 BAGSF(1,NBGSF+l) - CYP(J) AIRBG3

BAGSF(2,NBGSF+l) - CYT(J) AIRBG3
BAGSF(3,NBGSF+I) - PD(J) AIRBG3
CALL DOT31 (D(II,JB) ,BD(4,JB),TMP) AIRBG3
DC 32 K-1,3 AIRBG3
BIGSF(K,NBGSF+3) - BD(K,JB) AIRBG3

32 7'4P(K) - TMP(K) + SEGLP(K,JB) - SEGLP(K,NVEH) AIRBG3
CALL MAT31 CD(1,l,NVEH),TMP,BAGSF(l,NBG-SF±2)) AIRBG3
CALL YPRDEG (D(1,1,JB),BAGSF(,NBGSFi4)) AIRBG3
NBGSF - NBGSF + 5 + NPANEL(J) + ZINBAG(J) AIRBG3
GO TO 50 AIRBG3

C AT RBG 3
C START OF INTEGRATION STEP WITH IFULL - -1, RESET INTEGRATOR. AIRBG3
C AIRBG3

41 IFULL(J) - 1 AIRBG3
IRESET - -1I AIRBG3

49 PYIIOUT(J) - CMOUT(J) Al RBG 3
50 CONTINUE AIRBG3

CALL ELTIME(2,29) AIRBG3
RETURN Al RBG 3
END Al RBG 3

386-ATBIV.FTI 20



SUBROUTINE BELTG (ZA,ZB,ZC,BD) BELTG

C REV IV 07/23/86TWOPI

C COMPUTE TANGENT POINTS, UNIT VECTORS FROM TANGENT POINTS TO BELTG

C ANCHOR POINTS AND LENGTHS OF THE BELT SEGMENTS. BELTG

C BELTG

C ARGUMENTS: BELTG

C BELTG
C ZAZB - ANCHOR POINTS RELATIVE TO ELLIPSOID CENTER. BELTG

C ZC - FIXED POINT OF BELT ON SEGMENT ELLIPSOID. BELTG
C BD - SEGMENT ELLIPSOID SEMIAXES AND CENTER. BELTG

C BELTG
C RESULTS ARE RETURNED TO CALLING ROUTINE VIA COMMON/TEMPVS/. BELTG

C BELTG
IMPLICIT REAL*8 (A-H,O-Z) BELTG
DIMENSION ZA(3),ZB(3),ZC(3),BD(24) BELTG
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, BELTG

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COlMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), BELTG

* UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
C NOTE: BELTRT AND BELTG SHARE FIRST PART OF TEMPVS BELTG

COMMON/TEMPVS/ APA(3),UVA(3),DLGA,UAA,APB(3),UVB(3),DLGB,UBB BELTG
* ,TA(3),TB(3),TC(3),UP(3),B(3) BELTG
* ,UC(3),AX(3),XE(3),BX(3),ACA(3),ACB(3),D4Y(35064) 80386

C BELTG
C COMPUTE BELTG
C TC: NORMALIZED VECTOR OF BELT PLANE DETERMINED BELTG
C BY ANCHOR POINTS AND FIXED POINT. BELTG
C BELTG

DO 10 K-1,3 BELTG
TA(K) - ZC(K)-ZA(K) BELTG

10 TB(K) - ZC(K)-ZB(K) BELTG
CALL CROSS(TB,TA,TC) BELTG
S - DSQRT(TC(1)**2 + TC(2)**2 + IC(3)**2) BELTG

TC(1) - TC(1)/S BELTG
TC(2) - TC(2)/S BELTG

TC(3) - TC(3)/S BELTG

C BELTG
C GET DISTANCE OF BELT PLANE TO CENTER OF ELLIPSIOD. BELTG
C BELTG

BET - TC(1)*ZC(1)+TC(2)*ZC(2)+TC(3)*ZC(3) BELTG
C BELTG
C COMPUTE BELTG
C XE: CENTER OF ELLIPSE DETERMINED BY INTERSECTION BELTG
C OF BELT PLANE AND SEGMENT ELLIPSOID. BELTG
C BELTG

CALL MAT31 (BD(16),TC,XE) BELTG
GG - BET/(TC(1)*XE(1)+TC(2)*XE(2)+TC(3)*XE(3)) BELTG
DLGA - 0.0 BELTG

DLGB - 0.0 BELTG
DO 15 K-1,3 BELTG
XE(K) - XE(K)*GG BELTG

UC(K) - ZC(K)-XE(K) BELTG
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APA(K) - UC(K) BELTG
15 APB(K) - UC(K) BELTG

YAY -GG*BET BELTG
YAY1 1.O-YAY BELTG
IF (YAYI.LE.EPS(6)) GO TO 70 BELTG

C BELTG
C CALCULATE POSSIBLE TANGENT POINTS FROM BELTG
C UVA,UVB: VECTORS FROM ELLIPSE CENTER TO MIDPOINT OF BELTG
C LINE CONNECTING POSSIBLE TANGENT POINTS. BELTG
C ACA,ACB: VECTORS FROM UVA,UVB TO TANGENT POINTS (POSITIVE). BELTG
C BELTG

CALL 14AT31 (BD(7),ZA,AX) BELTG
CALL 14AT31 (BD(7),ZB,BX) BELTG
ZZA - AX(1)*ZA(1)+AXC2)*ZA(2)+AX(3)*ZA(3) BELTG
IF( ZZA.LE.1.O) STOP 88 CHGI II
ZZB - BX(1)*ZB(1)+BX(2)*ZB(2)+BX(3)*ZB(3) BELTG
IF( ZZB.LE.1.O) STOP 89 CLIGIII
C2A - YAY1/(ZZA-YAY) BELTG
C2B - YAY1/(ZZB-YAYi' BELTG
CALL CROSS(TC,AX,ACA) BELTG
CALL CROSS (TO, BX, ACB) BELTG
TTA - 0.0 BELTG
TTB - 0.0 BELTG
DO 21 1-1,3 BELTO
DO 21 J-1,3 BELTG
K - 3*J+I+3 BELTG
TTA - TTA + ACA(I)*BD(K)*ACA(J) BELTG

21 TTB - TTB + ACB(I)*BD(K)*ACB(J) BELTG
C3A - DSQRT((1.O - C2A)*YAYI/TTA) CHGIII
C3B - DSQRT((1.O - C2B)*YAYI/TTB) CHGIII
TT - DSQRT(UC(1)**2 + UC(2)**2 + (C(3)**2) BELTO
DO 24 K-1,3 BELTO
UVA(K) - C2A*(ZA(K)-XE(K)) BELTG
UVB(K) - C2B*(ZB(K)-XE(K)) BELTO
ACA(K) - C3A*ACA(K) BELTO
ACB(K) - C3B*ACB(K) BELTG
UC(K) - UC(K)/TT BELTO

24 B(K) - 0.0 BELTO
C BELTG
C OBTAIN EQUATION OF ELLIPSE BELTG
C B1*X**2 + 2*B2*X*Y + B3*Y**2 - I BELTG
C IN UC,UP COORDINATES WHERE UC POINTS TO FIXED POINT. BELTG
C BELTG

CALL CROSS(TC,UC,UP) BELTG
DO 22 1-1,3 BELTG
DO 22 J-1,3 BELTG
K -3*J+I+3 BELTG
B(l) - B(1) + UC(I)*BD(K)*UC(J) BELTG
B(2) - B(2) + UC(I)*BD(K)*UP(J) BELTO

22 B(3) - B(3) + UP(I)*BD(K)*UP(J) BELTG
B(1) - B(1)/YAYI BELTO
B(2) - B(2)/YAY1 BELTG
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B(3) -B(3)/YAYl BELTG
C BELTG
C COMPUTE ANGLES FROM FIXED POINT TO POSSIBLE TANGENT POINTS. BELTG

*C BELTG
UCUVA - UC(1)*UVA(l) + UC(2)*UVA(2) + UC(3)*UVA(3) BELTG
UCUVB - UC(1)*UVB(1) + UC(2)*UVB(2) + UC(3)*UVB(3) BELTG
UCACA - UC(1)*ACA(l) + UC(2)*ACA(2) + UC(3)*ACA(3) BELTG
UCACB - UC(l)*ACB(l) + UC(2)*ACB(2) + UCC3)*ACBC3) BELTG
UPIJVA - UP(1)*UVA(1) + UP(2)*UVA(2) + UP(3)*UVA(3) BELTG
UPUVB - UP(l)*IJVB(1) + UP(2)*UVB(2) + UP(3)*UVB(3) BELT.G
UPACA - UP(1)*ACA(1) + UP(2)*ACA(2) + UP(3)*ACA(3) BELTG
UPACB - UP(1)*ACB(1) + UP(2)*ACB(2) + UP(3)*ACB(3) BELTG
THl - DATAN2 (UPUVA-UPACA,UCUVA-UCACA) BELTG
TH2 - DATAN2 (UPUVA+UPACA,UCUV A+UCACA) BELTG
TH3 - DAT.AN2(UPUVB-UPACB,UCUVB-UCACB) BELTO
TH4 - DATAN2 (UPUVB+UPACB ,UCUVB+UCACB) BELTO
IF (THl.LT.O.O) THi - TWOPI + THIl BELTG
IF (TH2.LT.O.O) TH2I - TWOPI + T112 BELTO
IF (TH3.LT.O.O) TH3 - TWOPI + TH3 BELTO
IF (TH4.LT.O.O) TH-4 - TWOPI + TH4 BELTO

C BELTG
C CHOOSE PROPER TANGENT POINTS AND BELT ARC LENGTHS. BELTO

*C BELTO
THMIN - DMINI(THI,TH2,TH3,TH4) BELTO
IF (THMIN.EQ.THl.AND.DMINI(TH2/-,TH13,TH4).NE.TH4) GO TO 61 BELTG
IF (TIIMIN.EQ.TH2.AND.DMAX1(Tlil,TH13,TH4).EQ.TH4) GO TO 61 BELTG
IF (THMIN.EQ.TH3.AND.DMINl(THI,THi2,TH4).NE.TH2) GO TO 63 BELTO
IF (THIIN.EQ.TH4.AND.DMAX1(THl,TH2,TH3).EQ.TH2) CO TO 63 BELTG
GO TO 70 BELTG

61 THA - Till BELTG
THB - TWOPI-TH4 BELTG
DO 62 K-1,3 BELTG
APA(K) - UVA(K)-ACA(K) B6LTG

62 APB(K) - UVB(K)iACB(K) BELTG
GO TO 65 BELTG

63 THA - TWOPI-TH2 BELTG
THB - T113 BELTG
DO 64 K-1,3 BELTG
APA(K) - UVA(K)+ACA(K) BELTG

64 APB(K) - UVB(K)-ACB(K) BELTG
65 CONTINUE B ELTG

EPSi - EPS(I) BELTO
DLGA - DABS(ELONG(B(l),B(2),B(3),EPSI,THA)) BELTG
DLv-B - DABS(ELONG(B(1),B(2),B(3),EPSl,THiB)) BELTG

C B ELTG
C CALCULATE BELT LENGTHS AND UNIT VECTORS BELTG
C FROM TANGENT POINTS TO ANCHOR POINTS. BELTG
C B ELTO

70 UAA-O. BELTG
UBB-O. BELTO
DO 80 K-1,3 BELTG
APA(K) - APA(K)+XE(K) BELTG
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APB (K) -APB (K) +XE (K) BELTG
UVA(K)-ZA(K) -APA(K) BELTG
UVB(K)-ZB(K) -APB(K) BELTG
APA(K)-APA(K)+BD(K+3) BELTG
APB(K)-APB(K)+BD(K+3) BELTG
UAA-UAA+UVA (K) **2 BELTG
UBB-IIBB+UVB (K) **2- BELTG

80 CONTINUE BELTG
UAA-DSQRT(UAA) BELTG
UBB-DSQRT(UBB) BELTG
DO 90 K-1,3 BELTG
UVA(K)-UVA(K) /UAA BELTG
UVB(K)-UVB(K)/UBB BELTG

90 CONTINUE BELTG
C BELTG
C OPTIONAL OUTPUT BELTG
C BELTG

IF (NPRT(15).EQ.O) GO TO 99 BELTG
tJRITE(6 ,50) BELTG

50 FORMAT(1X,'BELT- RESTRAINT') BELTG
WRITE(6,60) APA,LTVA,DLGA,UAA BELTG
WRITE(6,60) APBUVB,DLGB,UBB BELTG

60 FORMAT (1X,lP8DI5.5) BELTG
99 CONTINUE BELTG

RETURN BELTG
END BELTG
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SUBROUTINE BELTRT(I,II,fM.M NJT) BELTRT
C REV IV 07/23/86TWOPI
C THE ROUTINE CALLS SUBROUTINE BELTG TO COMPUTE THE TANGENT POINTS BELTRT

C AND BELT LENGTHS AND APPLIES THE RESTRAINT FORCES TO THE Ul ARRAY BELTRT
C AND BELT TORQUES TO THE U2 ARRAY FOR ELLIPSOID(II) ATTACHED TO BELTRT
C BODY SEGMENT (1) BY BELT (M) ATTACHED TO SEGMENT (MM). BELTRT

C BELTRT
IMPLICIT REAL*8CA-H,O-Z) BELTRT
COlIION/CONTRL/ TIME, NSEG,NJNT,NPL,NBLT,NBAG ,NVEH ,NGRND, BELTRT

*NS,NQ,NSD,NFLX,NHRN4SS,NWINDF,NJNTF,NPRT(36),NPG PAGE

COM140NISGMNTSI D(3,3,30),WMiEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),BELTRT
* SEGLP(3,30),SEGL.V(3,30),SEGLA(3,30),NSYM(30) BELTRT

COMMON/CNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
COM-MON/TABLES/MXNTI ,MXNTB,MXTB1MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMION/FORCES/PSF(7,70),BSF(4,20),SSF(1O,40),BAGSF(3,20), NCFORC

PRJNT(7,30),NPANEL(5),NPSF,NBSF,NSSF,NBGSF BELTRT
C0O1MONICNSNTSI PI,RADIAN,G,THIRD,EPS(24), BELTRT

* UNITL,UNITM,UNITT,G.AVTY(3) ,TWOPI TWOPI

COM1MON/RSAVE/ XSG(3,20,3),DPMI(3,3,30),LPMI(30), TGMOD4
NSG(9),MSG(20,9),MCG,MCGIN(24,5),KREF(20,9) TTHKREF

C NOTE: BELTRT AND BELTG SHARE FIRST PART OF TEMPVS BELTRT
COMMON/TEMPVS/ APA(3),UVA(3),DLGA,UAA,APB(3),UVB(3),DLGB,UBB BELTRT

* DMMY(35097) 80386

DIMENSION TA(3),TB(3),ZA(3),ZB(3),TT(3),TTT(3),TA1(3),TB1(3) TGMOD4

C BELTRT
CALL ELTIME(1,22) BELTRT

C BELTRT
C CONVERT SEGMENT POSITION TO SEGMENT REFERENCE. BELTRT
C BELTRT

MA - MOD(MII,100) JTF984
MB - 111/100 J TF9 84
IF (MB.EQ.O) MB-MA JTF984
CALL DOT31 (D(1,1,MA),BELT(1,M),TA) BELTRT
CALL DOT31 (D(1,1,MB),BELT(4,M),TB) BELTRT
DO 10 K'-1,3 B ELTRT
TA(K) - SEGLP(K,MA) + TA(K) - SEGLP(K,I) BELTRT

10 TB(K) - SEGLP(K,MB) + TB(K) - SEGLP(K,I) BELTRT
CALL MAT31 (D(1,1.,I),TA,ZA) BELTRT
CALL MAT31 (D(1,1,I),TB,ZB) BELTRT
DO 13 K-1,3 BELTRT
ZA(K) - ZA(K) -BD(K+3,II) B ELTRT

13 ZB(K) - ZB(K) - BD(K+3,II) B ELTRT
C BELTRT
C COMPUTE NEW BELT LENGTHS AND EXPANSION. BELTRT
C BELTRT

CALL BELTG (ZA, ZB, BELT(7,M), BD(1,II)) B ELTRT
TLA - DLGAiFUAA BELTRT
TLB - DLGB+UBB BELTRT
TL - TLA+TLB BELTRT
IF (TIME.NE.O.O) GO TO 11 BELTRT

C B ELTRT
C IF TIME-O, COMPUTE INITIAL BELT LENGTHS BELTRT
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*C AND STORE RESULTS IN BELT ARRAY. BELTRT
*C BELTRT

IF (BELT(11,M).LT.O.O) BELT(11,H)- -BELT(11,M)-TL BELTRT
IF (BELT(11,M).LT.O.O) BELT(1l,M)-O.O BELTRT
BELT(12,M) - TLA-IA/TL*BELT(11,M) BELTRT
BELT(13 ,M) - TLB+TLB/TL*BELT(11 ,M) BELTRT
B1213 - BELT(12,M) + BELT(13,M) BELTRT
BELT(1O,M) - B1213 BELTRT
DO 305 LL-1,3 TGMOD4
TA1(LL) - APA(LL) TGMOD4

305 TB1(LL) - APB(LL) TGMOD4
IF(LPMI(I).EQ.O) GO TO 306 TGMOD4
CALL DOT31(DPMI(1,1,I),APA,TA1) TGMOD4
CALL DOT31(DPMI(1,1,I),APB,TB1) TGMOD4

306 CONTINUE TGMOD4
WRITE (6,14) M, B1213, BELT(12,M), BELT(13,M), UNITL,I,TA1, TB1 TGMOD4

14 FORMAT('O INITIAL LENGTHS OF BELT NO.',13,' AND ITS SEGMENTS ARE',BELTRT
*3F12.4,1X,A4/'O INITIAL TANGENT POINTS IN LOCAL REFERENCE TGMOD4

*OF SEGMENT ',12,' ARE:',/,2(3X,3F12.3)) TGMOD4

C BELTRT
C CONVERT TANGENT POINTS TO INERTIAL REFERENCE AND STORE. BELTRT
C BELTRT

11 CALL DOT31 (D(1,1,I),APA,TPTS(1,M)) BELTRT
CALL DOT31 (D(I,1,I),APB,TPTS(4,M)) BELTRT
DO 12 K-1,3 BELTRT
TPTS(K ,M) - TPTS(K ,M) + SEGLP(K,I) BELTRT

12 TPTS(K+3,M) - TPTS(K+3,M) + SEGLP(K,I) BELTRT
SDOT -0.0 BELTRT
NCF -NTAB(NT+5) BELTRT
IF (NCF.NE.O) GO TO 15 BELTRT

C BELTRT
C ZERO BELT FRICTION, COMPUTE STRAIN AND FORCE OF ENTIRE BELT. BELTRT
C BELTRT

B1213 - BELT(12,M) BELT(13,M) B ELTRT
S -(TL-B1213)/B1213 BELTRT
SA S BELTRT
SB S B ELTRT
IF (S.LT.O.O) S - 0.0 BELTRT
CALL FRCDFL (S,SDOT,NT, 1,FA,ELOSS) BELTRT
FB -FA BELTRT
GO TO 17 BELTRT

C BE LTRT
C FULL BELT FRICTION, COMPUTE STRAIN AND FORCE OF EACH PART OF BELT.BELTRT
C BELTRT

15 IF (TL.GT.BELT(10,M)) CO TO 16 BELTRT
FA - 0.0 BELTRT
FB - 0.0 BELTRT
SA - (TL-BELT(1O,M))/BELT(1O,M) B ELTRT
SB - SA BELTRT
BELT(12,M) - TLA B ELTRT
BELT(13,M) - TLB BELTRT
GO TO 17 BELTRT
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16 S - (TLA-BELT(12,M))/BELT(12,M) 
BELTRT

SA - S 
BELTRTIF (S.LT.0.0) S - 0.0 BELTRT

CALL FRCDFl. (S,SDOT,NT,1,FA,ELoss) 
BELTRT

S -(TLB-BELT(13,M))/BELT(13,M) 
BELTRT

SB -S 
BELTRT

IF (S.LT.0.0) S - 0.0 BELTRT
CALL PRODEL (SSDOT,NT+6,1,FB,ELOSS) BELTRT
BELT(10,M) =0.0 

BELTRT17 BSF(1,NBSF) -SA 
BELTRT

BSF(2,NBSF) F A BELTRTBSF(3,NBSF) -SB 
BELTRT

BSF(4,NBSF) - B 
BELTRT

IF (PA+FB.LE.0) GO TO 31 BELTRT
C 

BELTRTC COMPUTE FORCE VECTORS. 
BELTRTC 
BELTRT

DO 20 K-1,3 
BELTRT

UVA (K) -FA*UVA(K) 
BELTRT20 UVB(K) F B*UVB(K) 
BELTRT*C 
BELTRT*C CONVERT FORCES TO INERTIAL REFERENCE AND ADD TO Ul ARRAY. BELTRT

C 
BELTRTCALL DOT31(D(ljI,I),UVA,TT )BELTRT

CALL DOT3L(D(1,1,I),UVB,TTT) 
BELTRT

DO 30 K-1,3 
BELTRT

U1(KMA) - U1(K,MA) - TT(K) JTF984U1(K,MB) - Ul(K,MB) - TTT(K) JTF98430 U1(K,I) - U1(K1I)+TTT(K) TT(K) JTF984
C 

BELTRTC CONVERT TORQUES TO LOCAL REFERENCE AND ADD TO U2 ARRAY. BELTRT
C 

BELTRTCALL MAT31(D(1,1,tMA),TT,ZA) 
JTF984

CALL MAT3L(D(1,1,MB),TTTZB) 
JTF984

CALL CROSS(BELT(1,M),ZATA) 
JTF984

CALL CROSS(BELT(4,M),ZB,TB) 
JTF984CALL CROSS (APA,UVA,TT) 
B ELTRT

CALL CROSS(APBIUVB,TTT) 
BELTRT

DO 40 K-1,3 
BELIRT

U2(K,MA) - U2(K,MA) - TA(K) JTF984
U2(K,MB) - U2(K,MB) - TB(K) JTF98440 U2(K,I) - U2(K,I)+(TT(K)+TTT(K)) 

BELTRT31 CONTINUE 
BELTRT

CALL ELTIME(2,22) 
BE LTRT

RETURN 
BE LTRTEND 
BELTRT
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SUBROUTINE BGG(A,ZA,DA,BFA,VA,WA, BGG
* B,ZB,DB,BFB,VB,WB, BGG
* VSCS,IFULL,TV,FRA,TORQ,TQB,VOL) BGG

C REV IV 07/23/86TWOPI
C COMPUTES THE VOLUME OF INTERSECTION OF AN ELLIPSOIDAL AIRBAG BGG
C WITH AN ELLIPSOIDAL BODY SEGMENT OR REACTION PANEL. BGG
C ALSO COMPUTES THE FORCE PER UNIT PRESSURE AND TORQUE PER UNIT BGG
C PRESSURE ON BOTH THE BAG AND THE INTERSECTING OBJECT. BGG
C BGG
C ARGUMENTS: BGG
C AIRBAG INPUTS : A(3,3) ELLIPSOID MATRIX BGG

C ZA(3) - C.G. BGG
C DA(3,3)- DIRECTION COSINE MATRIX BGG
C BFA(3) - OFFSET BGG
C VA(3) - CG VELOCITY(INERTIAL REF.) BGG
C WA(3) - ANGULAR VELOCITY (LOCAL REF.) BGG
C BGG
C CONTACT SURFACE B(3,3) - ELLIPSOID MATRIX BGG
C ZB(3) - C.G. BGG
C DB(3,3)- DIRECTION COSINE MATRIX BGG
C BFB(3) - OFFSET BGG
C VB(3) - CG VELOCITY (INERTIAL REF.) BGG
C WB(3) - ANGULAR VELOCITY (LOCAL REF.) BGG
C VSCS - COEFFICIENT OF SLIDING FRICTION BGG
C IFULL IF ZERO, COMPUTE VOL ONLY. BGG
C TV(3) - MEMORY FOR SUBROUTINES INTERS & EDEPTH. BGG
C BGG
C OUTPUT : FRA(3) - FORCE ON BAG BGG
C TORQ(3)- TORQUE ON BAG BGG
C TOB(3) - TORQUE ON CONTACT SURFACE BGG
C VOL - VOLUME OF INTERSECTION BGG

IMPLICIT REAL*8 (A-H,O-Z) BGG
DIMENSION A(3,3),ZA(3),DA(3,3),BFA(3),VA(3),WA(3),B(3,3),ZB(3), BGG

* DB(3,3),BFB(3),VB(3),WB(3),FRA(3),TORQ(3),TQB3),TV(3) BGG
COMMON/CNSNTS/ PI,RADIANG,THIRD,EPS(24), BGG

* UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
COMMON/TEMPVS/ DUMMY(200),DAB(3,3),BA(3,4),TEMP(3,3),Y(3),CPA(3), BGG

* CPB(3),PLANE(4,3),FORCE(3),CBB(3),VLM(3),FRB(3), BGG
* YFA(3),YFB(3),ZBB(3),TI(3),T2(3),T3(3),T4(3),T5(3),T6(3) BGG
* ,DMY(34823) 80386

C NOTE: DUMMY IS USED BY SUBROUTINES AIRBAG AND AIRBGG. BGG
C BGG
C INITIALIZATION BGG
C BGG

S3TEST - 10.0 BGG
VOL=0. BGG
DO 5 1-1,3 BGG
FRA(I) - 0.0 BGG
TORQ(I) - 0.0 BGG

TQB (I) - 0.0 BGG

BA(I,4)--BFA(I) BGG
DO 5 J-1,3 BGG
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BA(I,4)-BA(I,4)+DA(I,J)*(ZB(J)-ZA(J)) BGG
DAB(I,J)-O. BGG
DO 5 K-1,3 BGG

5 DAB(I,J)-DAB(I,J)+DA(I,K)*DB(J,K) BGG
C BGG
C COMPUTE DISTANCE BETWEEN ELLIPSOID CENTERS AND BGG
C CONVERT ELLIPSOID MATRIX OF OBJECT TO AIRBAG REFERENCE. BGG
C BGG

DO 10 1-1,3 BGG
DO 10 J-1,3 BGG
TEMP(I,J) - 0.0 BGG

BA(I,4)-BA(I,4)+DAB(I,J)*BFB(J) BGG
DO 10 K-1,3 BGG

10 TEMP(I,J) - TEMP(I,J) + B(I,K)*DAB(J,K) BGG
CALL MAT33(DAB,TEMP,BA) BGG

C BGG
C CHECK FOR INTERSECTION AND DETERMINE POINTS OF MAXIMUM PENETRATIONBGG
C BGG

TB - 1.0 BGG
CALL INTERS (A,BA,BA(1,4),TB,Y,TV(1),T) BGG
IF (TB.GT.I.O) RETURN BGG
CALL EDEPTH (A,BA,BA(1,4),TB,Y,CPA,CPB,TV(2),TV(3)) BGG

C BGG
C SET UP ORTHOGONAL SYSTEM USING VECTOR BETWEEN POINTS BGG
C OF MAXIMUM PENETRATION AS ONE AXIS. BGG
C BGG

P - O. BGG
DO 20 1-1,3 BGG
PLANE(I,3) - CPA(I)-CPB(I) BGG

20 P - PLANE(I,3)**2+P BGG
IF (P.LT.EPS(6)) GO TO 99 BGG
PP - DSQRT(P) BGG
DO 25 1-1,3 BGG

25 TEMP(I,1) - PLANE(I,3)/PP BGG
CALL ORTHO(PLANE,TEMP,4) BGG

C BGG
C DEFINE PLANES AT MAXIMUM PENETRATION POINTS. BGG
C BGG

DO 40 1-1,3 BGG
PLANE(4,I) - 0.0 BGG
DO 40 J-1,3 BGG

40 PLANE(4,I) - PLANE(4,1)+PLANE(J,I)*CPB(J) BGG
DO 45 K-1,3 BGG

45 CBB(K)-CPB(K)-BA(K,4) BGG
C BGG
C ESTIMATES OF VOLUME AND AREA BASED ON RADII OF CURVATURE BGG
C AND PENETRATION. BGG
C BGG

IP-2 BGG
AREA-PI BGG
DO 70 L-1,2 BGG
RA-RCRT(A,PLANE,CPA,L) BGG
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RB-RCRT(BA, PLANE, CBB, L) BGG
IF(PP.GT.RA)RA-PP BG
R-(RA-RB)*.5 BGG
RC-(RA4RB)*.S BG
VP-PP/(RA+RB) BGG
VD-VP BG
ALP-RC*DSQRT(VP*(2. -VP)) BGG
IF(R.GE.O.)GO TO 60 BG
AB-RA+RB- PP BG
BET-(RA**2-RB**2+AB**2)*. 5/AB BGG
ALP-DSQRT(RA**2 -BET**2) BG
R-0. BG
VD-1. -BET/PA BG
VP-(PP4-BET-RA)/RB BG

60 VLM(L)-RB*(RB*VP)**2*(l.-VP/3.)+RA*(RA*VD)**2*(1.-VD/3.) BG
IF(R.GT.0.)VLM(L)-VLM(L)-ALP*R*R*(PI-2.*(DASIN(l. -VP)+ BG
*(1. -VP)*ALP/RC)) BG
VLM(L)-VLM(L)*PI BOO
AREA-AREA*ALP BG

70 IP-1 BG
VOL-(VLM(l)+VU4(2) )*. 5 BG
IF (IFULL.EQ.O) GO TO 99 BG

C BG
C SET UP FORCE VECTOR ALONG LINE OF MAXIMUM PENETRATION. BG
C BG

CALL D0T31(DAB,CBB,ZBB) BG
DO 76 K-1,3 BG
YFA(K)-CPB(K)+BFA(K) BG
YFB(K)-ZBB(K)+BFB(K) BG
FORCE(K) - -AREA*PLANE(K,3) BG

76 T1(K) - VA(K)-VB(K) BG
c BOO
C COMPUTE ANGULAR VELOCITY COMPONENTSRELATIVE VELOCITY, COMPONENTS BG
C OF RELATIVE VELOCITY ALONG M.AX PENETRATION LINE AND MAGNITUDE OF BG
C FORCE. BOG
C BG

CALL MAT31(DA,T1,T2) BG
CALL CROSS(WA,YFA,T1) BOO
CALL CROSS(WB,YFB,T3) BOO
CALL MAT31(DAB,T3,T4) BG
FM - 0.0 BOO
sum - 0.0 BG
DO 77 K-1,3 BOG
T5(K) - T2(K)+T1(K)-T4(K) BG
SUM -SUM+T5(K)*PLANE(K,3) BG

77 FM -FM+FORCE(K)**2 BOO
C BG
C COMPUTE COMPONENTS OF RELATIVE VELOCITY IN TANGENT PLANE, BG
C FRICTION FORCE AND TOTAL FORCE VECTOR. BOO
C BG

S3 - 0.0 BOO
DO 78 K-1,3 BOO
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T6(K) -T5(K)-SUM*PLANE(K,3) BGG
78 S3 -S3+T6(K)**2 BGG

SQ3 -DSQRT(S3) BGG
IF (SQ3 .LT.S3TEST) SQ3-S3TEST/(2 .O-SQ3/S3TEST) BG
FF - VSCS*DSQRT(FM)/SQ3 BGG
DO 79 K-1,3 BG

79 FORCE(K) - FORCE(K)..FF*T6(K) BGG
C BGG
C COMPUTE FRB: FORCE ON REACTION SURFACE IN ITS LOCAL REFERENCE. BGG
C TORQ: TORQUE ON AIRBAG IN AIRBAG REFERENCE. BG

*C TQB: TORQUE ON REACTION SURFACE IN ITS LOCAL REFERENCE. BGO
C FRA: FORCE ON AIRBAG IN INERTIAL REFERENCE. BGO

*C BG
CALL DOT3I(DABFORCE,FRB) BOO
CALL CROSS (YFA,OC,TORQ) BG
CALL CROSS(FRB,YFB,TQB) BOO
CALL D0T31(DA,FORCE,FRA) BOO

99 RETURN BOO
END BOO
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SUBROUTINE BINPUT BINPUT
C REV IV 07/24/86SLIP
C READS THE INPUT CARDS THAT CONTAINS THE PHIYSICAL DIMENSIONS AND BINPUT
C CHARACTERISTICS OF THE CRASH VICTIM'S BODi SEGMENTS AND JOINTS. BINPUT
C BINPUT

IMPLICIT REAL*8(A-H,O-Z) BINPUT
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, BINPUT

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PACE
COM4MON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

* RPRI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), BINPUT
*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) BINPUT

COMMON/CNTSRF/ PL(24,3O),BELT(2O,8),TPTS(6,8),BD(24,4O) EDGE
COMMON/TITLES! DATE(3) ,COMENT(40) ,VPSTTL( 20) ,BDYTTL(5), BINPUT

*BLTTTL(5,8),PLTTL(5,30),BAGTTL(5,6),SEG(30), BINPUT
*JOINT(30),CGS(30),JS(30) BINPUT

REAL DATE,COMENT,VPSTTL, BDYTTL,BLTTTL, PLTTL,BACTTL,SEG,JOINT BINPUT
LOGICAL*1 CGS,JS B114PUT
COMIION/INTEST/ SGTEST(3,4,30),XTEST(3,120),SEGT(120),REGT(120) BINPUT
REAL SECT BINPUT
COMMON/FLXBLE/ IIF(4,12,8),BIi2(3,3,24),V4(3,8),NFLEX(3,8) BINPUT
COMMON/CEULER/ IEULER(30),IU.R(3,3,90),ANG(3,30),ANGD(3,30), JDRIFT

*FE(3,30),TQE(3,30),CONST(5,30) JDRIFT
COMMON/CNSNTS/ P1 ,RADIAN,G,THIRD,EPS(24), BINPUT

*UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
COMMON/RSAVE/ XSG(3,20,3),DPMI(3,3,30),LPMI(30), ATBIII

*NSG(9),MSG(20,9),MCG,MCGIN(24,5),KREF(20,9) TTHKREF
LOGICAL*1 EULER, SLIP, LDMMY 80386
COMlION/TEMPVS/ YPR1(3,30),YPR2(3,30),YPR3(3,30),YPRPMI(3,30), BINPUT

T1(6),TMP1(3,3),TMP2(3,3),KNT(30),IDYPR(6,30), SLIP
* EULER(30) ,LDMl4Y(2) ,DMMY(34620) 80386

DATA ?XNSEG/30/ , XNJNT/30/ ,MNFLX/8/ MISC
CALL ELTIME(1, 2) BINPUT
IDYPRT - 0 TOMOD5

C BINPUT
C INPUT CARD B.1 BINPUT
C BINPUT

READ (5,11) NSEG,NJ>IT,BDYTTL BINPUT
11 FORMlAT (216,8X,5A4) BINPUT

IF (NSEG.GT.MXNSEG) STOP 77 MISC
IF (NJNT.GT.MXNJNT) STOP 78 MISC

C BINPUT
C INPUT CARDS B.2.I FOR EACH SEGMENT BINPUT
C BINPUT

DO 12 I-1,NSEG BINPUT
READ (5,13) SEG(I),CCS(I) ,W(I) ,(PHIl(J,I) ,J-1,3), BINPUT

* (BD(J,I),J.-1,6),LPMI(l) BINPUT
13 FORMAT(A4,1X,A1,10F6.O,14) BINPUT

DO 81 J-1,3 BINPUT
IDYPR(J,D - 4 J BINPUT

81 YPRPMI(J,I) -0.0 BINPUT
IF (LPMI(I).EQ.O) GO TO 12 BINPUT
READ (5,82) (YPRPMI(J,I),J-1,3) BINPUT
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82 FORH1AT(12XF6.O) BINPUT
12 CALL DRCYP (DPHI(1.1,I),YPRPMI(l,l),IDYPR(1,I)) BiNPUT

C BINPUT
C INPUT CARDS B.3.J FOR EACH JOINT. BIIIPlJ
C BINPUT

NFLK - 0 BINPUT
IF (N-RLW.EQ.O) GO TO 27 BIN1PUT
SLIP - .FALSE. SLIP
DO 14 J-1,NJNT B1INPUT
READ (5,15) JOIN4T(J),JS(J),JN(J),IPIf(J),(SR(I.2*J-I).I=1,3), BINPUT

-. (SR(I,2*J),I-1,3),IEULER(J),CONST(1,J),CONST(2,J). SLIP
* (YPR1(I,J),I.-1,3),(YPR2(I,J),I-1,3), SLIP
*(YPR3(I,J),I-1,3),(IDYPR(I,J),I-1,6) BINPUT

IDI - IDYPR(1,J) BINPUT
ID4 - IDYPR(4,J) BIIJPUT
EULER(J) - .FALSE- SLIP
IF (IPIN(J).EQ.4) EULER(J) - .TRUE. SLIP
IF (IEULER(J).EQ.O.ANID.IPN(J).LE.-4) EULER(J) - .TRUE. SLIP
IF (.NOT.EULER(J).AND.IABS(IPINI(J)).GE.5) SLIP - .TRUE. SLIP
IF(ID1.NE.O.OR.ID4.NE.0) IDYPRT - 1 TGHOD5

DO 479 11-1,6 TGMOD5
479 IF(IABS(IDYPR(II,J)).GT.3) STOP 101 TOMOD5

DO 14 1-1,3 BINPUT
IF (ID1.EQ.O) IDYPR(I ,J) - 4-I BINPUT

14 IF (1D4.EQ.O) I'rYPR(I+3,J) - 4-I BINPUT
15 FORMAT(A4,1X,A1,2I4,6F6.0, 14,2F6.O/14X,9F6.O,612) SLIP

C BINPUT
C COMPUTE NFLX AND NFLEX ARRAY FROM NEGATIVE VALUES OF JNT(J). BINPUT
C NFLX WILL BE NUMBER OF CONSTRAINT TORQUES FOR FLEXIBLE SEGMENTS. BINPUT
C NFLEX(1, ) REFERENCE SEGMENT (LOWEST NUMBERED SEGMENT OF CHAIN) BINPUT
C NFLEX(2, ) INTERIOR SEGMENT NUMBERS BINPUT
C NFLEX(3, ) TERMINATING SEGMENT (HIGHEST NUMBERED SEGMENT IN CRAIN)rKNPUT
C VALUES OF NFLEX NEED NOT BE SEQUENTIAL BUT MUST BE ORDERED. BINPUT
C FLEXIBLE SEGMENT MUST BE SIMPLE CHAIN, I.E., BRANCHING SEGMENTS BINPUT
C CANNOT BE ATTACHED TO INTERIOR SEGMENTS BUT MAY BE ATTACHED TO BINPUT
C REFERENCE OR TERMINATING SEGMENTS. BINPUT
C BINPUT

DO 16 J-1,NJNT BINPUT
16 KNT(J) - JNT(J) BINPUT

DO 22 J-1,NJNT BINPUT
IF (KNT(J).GE.O) GO TO 22 BINPUT
NFA -NFLX+1 BINPUT
IT -J+l BINPUT
IF (IT.GT.NJNT) GO TO 18 BINPUT
jpl - J+1 BINPUT
DO 17 L-JPI,NJNT B INPUT
IF (IABS(KNT(L)).NE.IT) GO TO 17 BINPUT
KL - KNT(L) BINPUT
KNT(L) - 0 BINPUT
IF (KL.GT.O) GO TO 18 BINPIbr
NFLX - NFLX+l BINPUT
NFLEX(1,NFLX) -IABS(KNT(J)) BINPUT
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NFLEX(2,NFLX) - IT BINPUT
IT - L+1 BINPUT

17 CON4TINUE BINPUT

18 IF (NFLX.GE.NFA) GO TO 20 BINPUT

WJRITE (6,19) BINPUT

19 FORMAT('OERROR IN DEFINING FLEXIBLE SEGMENTS, ONLY ONE NEGATIVE JNBINPUT
*T IN STRING. PROGRAMl TERMINATED.') BINPUT
STOP 3 BINPUT

20 DO 21 K-NFA,NFLX BINPUT

21 NFLEX(3,K) - IT BINPUT

22 CONTINUE B INPUT

C BINPUT

C INPUT CARDS B.4.J FOR EACH JOINT. BINPUT
C BINPUT

DO 23 J-1,NJNT BINPUT
READ (5,24) (SPRING(I,3*J-2),I-1,5),(SPRING(t,3*J-1),I-1,5) BINPUT

23 IF (EULER(J)) READ(5,24)(SPRING(I,3*J),I-1,5),(ANIG(I,J),I-1,3) SLIP
24 FORMAT(2(4F6.O,F12.O)) BINPUT

C BINPUT
C INPUT CARDS B.5.J FOR EACH JOINT. BINPUT

C BINPUT
DO 25 J-1,NJNT BINPUT

READ (5,26) (VISC(I,3*J-2),I-I.7) BINPUT
IF (.NOT.EULER(J)) GO TO 25 SLIP

READ (5,26) (VISC(I,3*J-1),I-1,7) BINPUT
READ (5,26) (VISC(I,3*J ),1-1,7) BINPUT

25 CONTINUE B!NPUT
26 FORlAT(5F6.O,18X,2F6.O) B INPUT

C BINPUT
C INPUT CARDS B.6.I FOR EACH SEGMENT. BINPUT
C BINPUT

27 DO 28 I-1,NSEG BINPUT

28 READ (5,29) ((SGTEST(J,K,i),J-I,3),K-'1,4) BINPUT
29 FORMAT(12F6.O) BINPUT

C BINPUT
C PRINT CARD B.1 BINPUT
C BINPUT

WRITE (6,30) BDYTTL,NSEG,NJNT.NPG,UNITM,UNITT,UNITL,UNITL, PACE
-kUNITL,UNITM PACE

NPG-NPG+1 PAGE

30 FORMAT('1 CRASH VICTIM',5X,5A4,15,' SEGMENTS'.15,' JOINTS',58X, PAGE
*'PAGE' ,15/120X, 'CARD B.1'/25X, 'PRINCIPAL MOM4ENTS OF INERTIA', PAGE

14X,'SEGMENT CONTACT ELLIPSOID',28X,'CARDS B.2'/ BINPUT
3X,'SEGMENT',6X,'WEIGHiT',7X,'(',A4,'.',A4,'*2',A4,')', BINPUT

* 1X,'SEMIAXES (',A4,')',12X,'CENTER (',A4,1)', BINPUT
li1X,'PRINCIPAL AXES (DEG)'/ BINPUT

* I SYlIPLOT (',A4,')',7X,'X',8X,'Y',8X,'Z ',BINPUT

*2(9X,'X',7X,'Y',7X,'Z'),8X,'YAW',5X,'PITCH',5X,'ROLL'/) BINPUT

C BINPUT
C PRINT CARDS B.2,I FOR EACH SEGMENT. BINPUT

CB INPUT

DO 31 I-1,NSEG BINPUT
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31 WRITE (6,32) I,SEG(I),CGS(I),W(I),(PI(J,I),J-1,3), BINPUT
* (BD(J,I),J-1,6),(YPRPI4I(JI),J-1,3) BINPUT

32 FORHAT(I3,1X,A4,2X,A1,Fl1.3,2X,3F9.4,2(2X,3F8.3) ,IX,3F9.2) BINPUT
IF (NJNT.EQ.O) GO TO 50 BUTLER1

C BINPUT
C PRINT CARDS B.3.J FOR EACH JOINT. BINPUT
C BINPUT

IF(IDYPRT.EQO0) WRITE(6,33) UNITL,UNITL TGMODS
IF(IDYPRT.EQ.1) WRITE(6,733) UNITL,UNITL TGMOD5

33 FORI-IAT(///120X,'CARDS B.3'/ BINPUT
*3X,'JOINT',15X,'LOCATION(',A4,') - SEG(JNT)', BINPUT

* 3X,'LOCATION(',A4,') - SF.(J+I)', BINPUT
2X, 'PRIN. AXIS(DEG) - SEC(JNT)', BINPUT
2X, 'PRIN. AXIS(DEG) - SEG(J+1)'/ BINPUT

J SYM4 PLOT JNT PIN', 2(6X,'X',8X,'Y',8X,'Z',3X), BINPUT
* 2(5X,'YAW',5X,'PITCH',5X,'ROLL',1X) /)BINPUT

733 FORIAT(///120X,'CARDS B.3'/ TOMOD5
*3X, 'JOINT',15X,'LOCATION(',A4,') - SEG(JNT)', TOMOD5

*3X,'LOCATION(',A4,') - SEG(J+1)', TOMODS
*2X, 'PRIN. AXIS(DEG) - SEG(JNT)', TOMODS
*2X, 'PRIN. AXIS(DEG) - SEC(J+I)'/ TOMOD5
J SYM PLOT JNT PIN', 2(6X,'X',8X,'Y',8X,'Z',3X), TOMODS

* 'IDi YAW ID2 PITCH 1D3 ROLL ',TOMOD5

* 'ID4 YAW IDS PITCH ID6 ROLL ',)TOMOD5
DO 34 J-1,NJNT BINPUT
IF(IDYPRT.EQ.O) TGMOD5

*WRITE (6,35) J,JOINT(J),JS(J),JNT(J),IPIN(J),(SR(I,2*J-l),I-1,3), TOMODS
* (SR(1,2*J),1-1,3),(YPR1(I,J),I-I,3),(YPR2(1,J),I-1,3)BINPUT

IF(IDYPRT. EQ. 1) TCMOD5
*WRITE(6,735) J,JOINT(J),JS(J),JNT(J),IPIN(J),(SR(I,2*J-1),I-1,3), TOMODS

*(IDYPR(1+3,J),YPR2(I,J),I-1,3) TGMOD5
IF (.NOT.EULER(J)) CO TO 34 SLIP
IEULER(J) - 8 B INPUT
IF (IPIN(J).EQ.4) GO TO 34 BINPUT
IEULER(J) - 11 + IPIN(J) BINPUT
IPIN(J) - -4 B I PUT

34 CONTINUE B INPUT
35 FORMAT(13,1X,A4,2X,A1,2X,213,2(1X,3F9.3) ,2(lX,3F9.2) )BINPUT

735 FORMAT(I3,1X,A4,2X,A1,2X,2I3,2(lX,3F9.3) ,2(lX,3(1X,I1,F7.2))) TGMOD5
IF (.NOT.SLIP) GO TO 89 SLIP
WRITE (6,83) UNITM,UNITM SLIP

83 FORMAT(//' UNLOCK CONDITIONS FOR SLIP JOINTS'/ SLIP
*I JOINT TENSION COMPRESSION'/ SLIP

* 14X, '( ',A4, ') ', 7X, ( ',A4, ') '/) SLIP
DO 85 J - 1,NJNT SLIP
IF (EULER(J)) GO TO 85 SLIP
IF (IABS(IPIN(J)).LT.5) GO TO 85 SLIP
WRITE (6,84) J,CONST(l,J) ,CONST(2,J) SLIP

84 FORMAT(IX, 16,4X,F1O. 3, 3X, FlO. 3) SLIP
85 CONTINUE SLIP

C B INPUT
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C SET UP HT MATRIX FROM YPR1 & YPR2 INPUT. BINPUT

C HA IS 3RD COLUMN & HB IS 2ND COLUMN OF HT. BINPUT

C FOR A SLIP JOINT(IPIN-7),HB IS 3RD COLUMfN OF HT. SLIP

C BINPUT

89 IF (NPRT(23).NE.O) WRITE (6,36) NPG SLIP

IF (NPRT(23).NE.O) NPG-NPG+1 PAGE
36 FORMAT('1 HT ARRAY AS COMPUTED FROM YPR1 & YPR2 INPUT.',77X, PAGE

*'PAGE',15) PACE

DO 38 J-1,NJNT BINPUT
SR(4,2*J-1) - 0.0 SLIP
SR(4,2*J ) - 0.0 SLIP

CALL DRCYPR (TMPI,YPR1(1,J),IDYPR(1,J)) BINPUT
CALL DRCYPR (TMP2,YPR2(1,J),IDYPR(4,J)) BINPUT

DO 37 1-1,3 B IN PUT
ANGD(I,J) - 0.0 BINPUT

HA(I,2*J-1) - 0.0 BINPUT
HA(I,2*J ) - 0.0 BINPUT
K - 2 SLIP

IF (IABS(IPIN(J)).EQ.7) K - 3 SLIP
HB(I,2*J-1) - TMP1(K,I) SLIP
HB(1,2*J ) - TMP2(K,I) SLIP
DO 77 K-1,3 SLIP
NT(I,K,2*J-1) - TMP1(K,I) SLIP

77 HT(I,K,2*J ) - TMP2(K,I) SLIP
IF (.NOT.EULER(J)) GO TO 37 SLIP

CONST(I,J) - YPR3(I,J)*RADIAN SLIP
ANC(I,J) - ANG(I,J)*RADIAN - CONST(I,J) SLIP

37 CONTINUE SLIP
38 IF (NPRT(23).NE.O) WRITE (6,39) J,JOINT(J), BINPUT

* ((HT(I,K,2*J-1),K-1,3),(HT(I,K,2*J),K-1,3),.-1,3) BINPUT

39 FORMAT('0' ,14,2X,A4,3X,3F12.6,3X,3F12.6/(14X,3Fl2.6,3X,3F12.6)) BINPUT

C BINPUT
C PRINT CARDS B.4.J FOR EACH JOINT. BINPUT

C BINPUT
WRITE (6,41) NPG,UNITL,UNITM,UNITL,UNITM PAGE
NPG-NPG+l PAGE

41 FORMAT('1 JOINT TORQUE CHARACTERISTICS',93X, PAGE
'PAGE',15/120X,'CARDS B.4'/ PACE

*23X, 'FLEXURAL SPRING CHARACTERISTICS' ,28X, 'TORSIONAL SPRING' , BINPUT

*' CHARACTERISTICS'// B INPUT
*15X,'SPRING COEF. (',2A4, '/DEG**J)',6X,'ENERCY JOINT', BINPUT
* 7X,'SPRING COEF. (',2A4,'/DEG**J)',6X,'ENERGY JOINT'/ JBINPUT

*OINT ',2(8X.'LINEAR QUADRATIC CUBIC DISSIPATION STOP ')BINPUT

DO 42 J-1,NJNT BINPUT
JI - 3*J-2 BINPUT

J2 - 3*J-1 BINPUT

J3 - 3*J BINPUT

WRITE (6,43) J,JOINT(J),((SPRING(I,JJ),I-1,5),JJ-J1,J2) BINPUT

42 IF (EULER(J)) WRITE (6,44) (SPRINC(I,J3),I-1,5) SLIP
43 FORM4AT(13, LX,A4,2(3X,3FI2. 3,2F10.3)) BINPUT

44 FORlAT(11X,3F12.3,2F10.3) BINPUT
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C BINPUT
C PRINT CARDS B.5.J FOR EACH JOINT. BINPUT
C BINPUT

H WRITE (6,46) (UNITL,UNITM,UNITT,I-1,2), (UNITL,UNITM4,I-1,2) ,UNITT BINPUT
46 FORMAT(///120X,'CARDS B.5'/ BINPUT
*38X,'JOINT VISCOUS CHARACTERISTICS AND LOCK-UNLOCK CONDITIONS'// BINPUT
*14X, 'VISCOUS' ,9X, 'COULOMB' ,7X, 'FULL FRICTION' ,SX, 'MAX TORQUE FOR' ,BINPUT
*4X, 'KIN TORQUE FOR' ,4X, 'MIN. ANG. VELOCITY' ,6X, 'IMPULSE'! BINPUT
*2X, 'JOINT' ,5X, 'COEFFICIENT' ,4X, 'FRICTION COEF. ANGULAR VELOCITY', BINPUT
*4X,'A LOCKED JOINT' ,4X,'UNLOCKED JOINT' ,4X,'FOR UNLOCKED JOINT', BINPUT
*4X, 'RESTITUTION'! BINPUT
*8X, '(',3A4,'/DEG) (',2A4,')',6x, '(DEG/' ,A4,')' ,IOX, '(' ,2A4,')', BINPUT

DO 47 J=1,NJNT B INPUT
Ji - 3*J-2 BINPUT
J2 - 3*J-1 BINPUT
J3 - 3*J B INPUT
WRITE (6,48) J,JOINT(J),(VISC(I,Jl),I-1,7) BINPUT

47 IF (EULER(J)) WRITE (6,49) ((VISC(I,JJ),I.-1,7),JJ-J2,J3) SLIP
48 FORIAT(13,1X,A4,F13.3,2F15.2,F22.2,F18.2,F20.2,Fl7.3) BINPUT
49 FORMAT( 8X,F13 .3, 2F15 .2,F22 .2 ,F18.2, F20. 2, F17.3) BINPUT

C BINPUT
C PRINT CARDS B.6., FOR EACH SEGMENT. BINPUT
C BINPUT

50 WRITE (6,51) NPG,(UNITT,UNITL,UNITT,I-1,2) PAGE
NPG-NPG+l PAGE

51 FORIAT('1',122X,'PAGE',IS/20X, PAGE
* 'SEGMENT INTEGRATION CONVERGENCE TEST INPUT',58X,'CARDS B.6'//PAGE
* 17X,'ANGULAR VELOCITIES', 11X,'LINEAR VELOCITIES', BINPUT
* 1X,'ANGULAR ACCELERATIONS',9X,'LINEAR ACCELERATIONS'/ BINPUT

* 21X,'(RAD/',A4,')', 18X,'(',A4,'/',A4,')', BINPUT
* 17X,'(RAD/',A4,'**2)', 16X,'(',A4,'/',A4,'**2)'/ BINPUT

* 'SEGMENT', 4(' HAG. ABS. REL.') /BINPUT
-k 'NO. SYM', 4(' TEST ERROR ERROR') /)BINPUT

DO 52 I-1,NSEG BINPUT
52 WRITE (6,53) I,SEG(I),((SGTEST(J,K,I),J-1,3),K-1,4) BINPUT
53 FORMAT(13,1X,A4,4(F11.3,F9.3,F9.4) )BINPUT

IF (NFLX.EQ.O) GO TO 62 BINPUT
C BINPUT
C INPUT AND PRINT CARDS B.7 BINPUT
C CARD B.7.A NFX: NO. OF INTERIOR SEGMENTS OF FLEXIBLE ELEMENTS. BINPUT
G KNT(J),J-1,NFX: THE SEGMENT NUMBERS. BINPUT
C B INPUT

READ (5,54) NFX,(KNT(J),J-1,NFX) BINPUT
54 FORI4AT(1814) BINPUT

IF (NFX.NE.NFLX) WRITE (6,55) NFX,NFLX BINPUT
55 FORMAT('OINPUT ERROR ON CARD B.7.A, NFX -',14, ' BUT NFLX -',14/ BINPUT

*' AS COMPUTED FROM CARDS B.3. PROGRAM TERMINATED.') BINPUT
IF (NFX.NE.NFLX) STOP 4 BINPUT
WRITE (6,56) NPG PAGE
NPG-NPG+. PAGE

56 FORM4ATr('1,122X,'PAGE',I5/121X,'CARDS B.7') PAGE
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DO 60 JJ-1,NFX BINPUT
DO 57 K-1,NFLX BINPUT
IF (KNT(JJ).EQ.NFLEX(2,K)) GO TO 59 BINPUT

57 CONTINUE BINPUT
WRITE (6,58) KNT(JJ) BINPUT

58 FORMAT('OINPUT ERROR ON CARD B.7.J, SEGMENT NO.',I4,' IS NOT AN INBINPUT
*TERIOR SEGMENT OF A FLEXIBLE ELEMENT FROM DATA ON CARDS B.3.'/ BINPUT

*' PROGRAM4 TERMINATED.') BINPUT

STOP 5 BINPUT
59 IF(NFLX.GT.MNFLX) STOP 99 TGMOD5

C BINPUT
C CARDS B.7.J HF ARRAY FOR SEGMENT KNT(JJ) BINPUT
C B INPUT

READ (5,29) ((HF(I,J,K) ,J-1,12),I-1,4) TGMOD5
DO 737 LL-1,3 TGMOD5
L - (LL-1)*4 TGMOD5
DO 737 1-1,4 TOMODS
DO 737 J-1,4 TGMODS

737 IF(HF(I,J+L,K).NE.HF(J,I+L,K)) STOP 100 TGMOD5
60 WRITE (6,61) KNT(JJ),K,(NFLEX(I,K),I-1,3), BINPUT

*((HF(I,J,K),J-1,12),I-1,4) BINPUT
61 FORI4AT('O HF ARRAY FOR INTERIOR SEGMENT NO.',14,20X, BINPUT

'(NFLEX(I, ',I1, ') ,1I,3) -' ,316// BINPUT
*(3X,4F10.4,3X,4Fl0.4,3X,4F10.4) )BINPUT

62 IF (NJNT.EQ.O) GO TO 65 BINPUT
C BINPUT
C CHANGE SPRING AND VISC FROM DEG TO R.AD BINPUT
C B INPUT

DO 64 I-1,NJNT BINPUT
JI - 3*]-2 BINPUT
J2 - 3*I-1 BIN~PUT
IF (EULERCI)) J2- 3*1 SLITP

DO 63 J-J1,J2 BINPUT
SPRING(1,J) - SPRING(1,j)/RADIAN B INPUT
SPRING(2,j) - SPRING(2,J)/RADIAN**2 BINPUT
SPRING(3,J) - SPRING(3,J)/RADIAN**3 BINPUT
SPRING(S,J) - SPRING(5,J)*RADIAN BINPUT

63 CONTINUE BINPUT
IF (.NOT.EULER(I)) J2 - JI SLIP
DO 64 J-J1,j2 BINPUT
VISC (1,J) - VISC (1,J)/RADIAN BINPUT

6/4 VISC (3,J) - VISC (3,J)*RADIAN BINPUT
C BINPUT
C W ARRAY HAS BEEN SUPPLIED IN LBS. SET UP RECIPROCAL M4ASS (RW) BINPUT
C AND MOMENT OF INERTIA (RPHI) ARRAYS. HOWEVER, IF W OR ANY ELEMENT BINPUT
C OF PHI IS ZERO, SEGMENT WILL BE CONSIDERED SINGULAR (ISING-1) AND BINPUT
C ALL RECIPROCALS WILL BE ZERO SO AS TO NULLIFY COMPUTATIONS IN THE BINPUT
C DAUX ROUTINES. NS IS THE NUMBER OF SINGULAR SEGMENTS. BINPUT
C BINPUT

65 NS - 0 BINPUT
DO 68 I-I,NSEG BINPUT
ISING(I) - 0 BINPUT
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RW(I) -0.0 B INPUT
IF (W(I).EQ.O.O) ISING(I) I BINPUT
DO 66 K-1,3 BINPUT
IF (PHI(K,I).EQ.O.O) ISING(I) -I BINPUT

66 RPHI(K,I) - 0.0 BINPUT
IF (ISING(I).EQ.1) NS - NS+1 BINPUT
IF (ISING(I).EQ.1) GO TO 68 BINPUT
RW(I) - G/W(I) BINPUT
DO 67 K-1,3 BINPUT

67 RPHI(K,I) - 1.0/PHI(K,l) BINPUT
68 CONTINUE BINPUT

*C BINPUT
*C SET UP ELLIPSOID MATRIX AND INVERSE (ASSUME YAIJ,PITCH,ROLL -0) BINPUT
*C FOR 1ST NSEG ELLIPSOIDS IN BD(7-15) AND BD(16-24). BINPUT

C BINPUT
DO 71 J-1,NSEG BINPUT
DO 70 1-7,24 BINPUT

70 BD(I,J) - 0.0 BINPUT
DO 71 1-1,3 BINPUT
BD(4*I+3,J) - 1.O/BD(I,J)**2 BINPUT

71 BD(4*I+12,J) -BD(I,J)**2 BINPUT
RETURN BIN PUT
END BINPUT
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SUBROUTINE BLKDTA BLKDTA
*C REV IV 07/23/86TWOPI
*C THIS SUBROUTINE REPLACES THE BLOCK DATA SUBPROGRAM OF PREVIOUS BLKDTA
*C VERSIONS OF GVS-III TO INITIALIZE COMIION/CNSNTS/ IN A MANNER BLKDTA
*C THAT IS INDEPENDENT OF THE COMPUTER SYSTEM BEING UTILIZED. BLKDTA
*C BLKDTA

IMPLICIT REAL*8 (A-H,O-Z) BLKDTA
COMI40NICNSNTSI P1 ,RADIAN,G,THIRD, EPS(24), BLKDTA

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TEMPVS/ ZERO,ONE,THREE,TEN,ONE80,DMMY(35108) 80386
DATA UM/8H LBS /,UT/8H SEC /,UL/8H IN /BLKDTA
ZERO - 0.0 BLKDTA
ONE - 1.0 BLKDTA
UNITM - UM BLKDTA
UNITT - UT BLKDTA
UNITL - UL BLKDTA
G - 386.088D0 BLKDTA
GRAVTY(1) - ZERO BLKDTA
GRAVTY(2) - ZERO BLKDTA
GRAVTY(3) - G BLKDTA
THREE - 3.0 BLKDTA
TEN - 10.0 BLKDTA
ONE80 - 180.0 BLKDTA
PI - DATAN2(ZERO,-OtNE) BLKDTA
TWOPI -2.0*PI TWOPI
RADIAN -PI/ONE80 BLKDTA
THIRD -ONE/THREE BLKDTA
EPS(l) -ONE/TEN BLKDTA
DO 10 1-2,24 BLKDTA

10 EPS(I) -EPS(I-1)/TEN BLKDTA
RETURN BLKDTA
END B LKDTA
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SUBROUTINE CFACTT (A,B,D) CFACTT
*C REV 03 05/31/73CFACTT

C GIVEN 3X3 MATRIX A CFACTT
C COMPUTE B TRANSPOSE OF COFACTORS (SIGNED MINORS) CFACTT

*C AND D THE VALUE OF THE DETERMINANT OF A. CFACTT
*C INVERSE OF A IS B(J,K)/D CFACTT
*C CFACTT

IMPLICIT REAL*8 (A-H,O-Z) CFAGTT
DIMENSION A(3,3),B(3,3) CFACTT
M -4 CFACTT
L - 2 C FACTT
N - 3 CFACTT
D - 0.0 C FACTT
DO 20 J-1,3 C FACTT
B(J,J) - A(L,L)*A(N,N)-A(L,N)*A(N,L) CFACTT
IF (J.EQ.3) GO TO 20 CFACTT
L -N CFACTT
N-J CFACTT
KK - J+1 CFACTT
DO 15 K-KK,3 CFACTT
M -M-1 CFACTT
B(K,J) - A(K,M)*A(M,J).A(KJ)*A(MM) CFACTT

I5 B(J,K) - A(J,M)*A(M,K)-A(J,K)*A(M,M) CFACTT
20 D - D+A(l,J)*B(J,l) C FACTT

RETURN CFACTT
END CFACTT
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SUBROUTINE CHAIN(ISKIP) J DRI FT
*C REV IV 07/24/86SLIP

C COMPUTES THE LINEAR POSITION AND VELOCITY IN INERTIAL REFERENCE CHAIN
C OF BODY SEGMENTS FROM THOSE OF THE REFERENCE SEGMENTS CHAIN

C (I.E., SEGMENT NO. 1 AND EACH SEGMENT J FOR WHICH JNT(J)O. CHAIN
C CHAI N

IMPLICIT REAL*8(A-H,O-Z) CHAIN
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEHI,NGRND, CHAIN

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE

COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),CHAIN
*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) CHAIN

COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP
*RPHI(3,30),HIT(3,3,60),SPRING(5,90),VISC(7,90), CHAIN
*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOIITF(30) CHAIN

COM4MON/CEULER/ IEULER(30),HIR(3,3,90),ANG(3,30),ANGD(3,30), SLIP
*FE(3,30),TQE(3,30),CONST(5,30) SLIP

COMMON/TEMPVS/ T1(3),T2(3),T3(3),T4(3),T5(3),T6(3),T7(3) SLIP
,DMM4Y(35092) 80386

DATA IFIRST/1/ SLIP
CALL ELTIME (1,11) ATBIII
IF (NJNT.EQ.O) CO TO 71 ATBIII
IF(ISKIP.NE.O) CALL DRIFT JDRIFT
DO 70 J-1,NJNT ATBIII
K - IABS(JNT(J)) ATBIII
IF (K.EQ.O) GO TO 70 ATBIII
IF (ISING(J+1).LT.O) GO TO 70 ATBIII

C ATBIII
C COMPUTE SEGMENT POSITIONS BY ATB III
C P(J+1) - P(K) + D(K)'*R(K,J) -D(J+1)'*R(J+1,J) ATBIII
C ATB III
C COMPUTE SEGMENT VELOCITIES BY ATBIII
C V(J+l) - V(K) + D(K)'*W(K) X R(K,J) - D(J+1)'*W(J+1) X R(J+1,J) ATBIII
C ATBI II

CALL. CROSS (WMEG(1,K),SR(1,2*J.1),TI) JDRIFT
CALL D0T31 (D(1,1,K),T1,T3) ATBI II
CALL CROSS (WIEG(1,J+I),SR(1,2*j),T2) ATBIII
CALL DOT31 (D(1,1,J±1),T2,T4) ATBIII
CALL DOT31 (D(1,1,K),SR(1,2*J-1),T1) ATBII I
CALL D0T31 (D(1,1,J+l),SR(1 2*J),T2) ATBIII

IF (IABS(IPIN(J)).LT.S) GO ' O 5O SLIP
IF (IEULER(J).EQ.-1)GO TO 5C SLIP
IF (IFIRST.EQ.1) GO 10 50 SLIP
DO 40 1 - 1,3 SLIP
T5(I) - SEGLP(I,J+1) + T2(I) - SEGLP(I,K) - Tl(l) SLIP

40 T6(1) - SEGLV(I,J-1) + T4(1) - SEGLV(I,K) - T3(1) SLIP
CALL DOT31 (D(1,1,K) ,HT(1,3,2*J.1),T7) SLIP
SR(4,2*J-1) - T5(1)*T7(l) + T5(2)*T7(2) + T5(3)*T7(3) SLIP
SR(4,2*J ) - T6(1)*T7(1) + T6(2)*T7(2) + T6(3)*T7(3) SLIP
CALL CROSS (WMEG(1,K),HT(I,3,2*J-I),T5) SLIP
CALL DOT31 (D(1,1,K),T5,T6) SLIP
DO 45 I -1 ,3 SLIP
T1(I) - T1(I) + SR(4,2*J.1)*T7(I) SLIP
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45 T3(I) - T3(I) + SR(4,2*J )*T7(I) + SR(4,2*J-1)*T6(I) SLIP
50 Do 60 1-1,3 SLIP

SEGLP(I,J+1) - SEGLP(I,K) + T1(I) - T2(I) ATBIII
60 SEGLV(I,J+1) - SEGLV(I,K) + T3(I) - T4(1) ATBIXI
70 CONTINUE CHAIN

IFIRST - 0 SLIP
C CHA IN

*C OPTIONAL OUTPUT CHAI N
*C CHAIN

71 IF (NPRT(20).NE.O) WRITE(6,90) TIME CHAI N
* ((SEGLP(I,J),1-1,3),J-1,NSEG) CHANIN

,((SEGLV(I,J),I-1,3),J-1,NSEG) CHAIN
90 FORMAT('O LINEAR POSITIONS AND VELOCITIES OF BODY SEGMENTS FROM CHCHAIN
*AIN FOR TIME -',F12.6/(9F13.5)) CHAIN
CALL ELTIME(2,11) CHAIN
RETURN CHAIN
END CHA IN
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SUBROUTINE CINPUT GIN PUT

C REV 111.2 08/08/84REVIII

C INPUT CARDS E.1 - E.4 FOR THE FORCE-DEFLECTION, INERTIAL SPIKE, CINPUT

C R FACTOR, G FACTOR AND FRICTION COEFFICIENT FUNCTION DEFINITIONS CINPUT

C C IN PUT

IMPLICIT REAL*8(A-H,O-Z) CINPUT

COMMON/CONTRL/ TIME,NSEC,NJNT,NPL,NBLT,NBAG,NVEH,NCRND, PAGE

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE

COM4MON/TABLES/MXNTI ,MXNTB,M4XTB1,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB

C0OMMON/TEMPVS/JTITLE(5,51),NF(5),NT(3),KTITLE(31),DMY(34966) 80386

REAL JTITLE,KTITLE CINPUT

C CINPUT

is - 0 CINPUT

DO 10 I1 1,50 CINPUT

10 NTI(I) -0 CINPUT
JI -1CINPUT

C CINPUT

C INPUT CARD E.1 - FUNCTION NO. AND TITLE, IF NO. > 50 SKIP OUT. CINPUT

C CINPUT

11 READ(5,12) I,(KTITLE(J ),J - 1,5) CINPUT

12 FORMAT (14,4X,5A4) CINPUT

IF (I.GT.50) CO TO 30 CINPUT

DO 13 J - 1,5 CINPUT

13 JTITLE(J,I) - KTITLE(J) CINPUT

C CINPUT

C HAS FUNCTION NO. BEEN ALJ{EADY USED? C INPUT

C CINPUT

IF (NTI(I).NE.O) WRITE(6,14) I C INPUT

14 FORMAT('O FUNCTION NO.',14,' HAS ALREADY BEEN INPUTTED AND WILL BECiNP'JT
*REPLACED BY NEXT FUNCTION') CINPUT

NTI(I) - JI CINPUT

J2 - j1+4 CINPUT

C C INPUT

C INPUT CARD E.2 CINPUT

C CINPUT

READ(5,15) (TAB(J),J - JI,J2) CINPUT

15 FORM4AT (6F12.0) C INPUT

IS - 1-IS CINPUT

IF (IS.EQ.O) WRITE(6,16) CINPUT

IF (IS.EQ.O) GOTO 40 PAGE

WRITE(6,41) NPG PAGE

41 FORMAT('1',122X,'PAGE',I5) PACE

NPG-NPG+1 PACE

1.6 FORMIAT(/////) C INPUT

40 WRITE(6,17) I,(JTITLE(J,I),J-l,5),I,NTI(i),(TAB(J),J-J1,J2) PAGE

17 FORMAT(' FUNCTION NO.',14,4X,5A4,2OX,'NTI(',I2,') -',15,45X, PACE
*'CARDS E'//1OX,'DO',13X,'D',13X,'D2'13X,'D3',13Xj'D4'/5F5.4//)CINPUT

DO - TAB(JI) C JN PUT

DI - TAB(Jl+1) C INPUJT

D2 - TAB(Jl+2) C INPUT

i - J2+1 CINPUT
IF (Dl) 22,18,20 CINPUT
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C CINPUT
C FUNCTION IS CONSTANT D)2 FOR ALL D. CINPUT
C CINPUT

18 WRITE(6,19) D2 CINPUT
19 FORIIAT(7X, 'FUNCTION IS COiJSTANT' ,F12.6) CINPUT

GO TO 11 CINPUT
C CI NPUT

*C 5TH ORDER POLYvOIAL ... 1ST FUJNCTION CINPUT
*C INPUT CARD E.3 CINPUT

C C INPUT
20 J2 - j1+5 CINPUT

READ(5,15)(TAB(J),J - J1,J2) CINPUT
IJRITE(6,21) (TAB(J),J - J1,J2) CINPUT

21 FORMAT(7X,'FIRST PART OF FUNCTION - 5TH DEGREE POLYNOMIAL'// CINPUT
* 8X,'AO',13X,'A1',13X,'A2',13X,'A3',13X,'A4',13X,'A5',13X/CINPUT
*6FI5.6//) CINPUT

i - J2+1 CINPUT
GO TO 25 CINPUT

C CI NPUT
C TABLE LOAD 1 ST FUNCTION CINPUT
C INPUT CARDS E.4.A-E.4.N CINPUT
C CINPUT

22 READ(5,23) NPI GINPUT
23 FORMAT (1216) CINPUT

TAB(J1) - NPI CINPUT
Ji - J1+1 CINPUT
J2 - Jl+2*NPI-1 CINPUT
READ(5,15)(TAB(J),J - JI,J2) CINPUT
WRITE(6,24) NPI, (TAB(J) ,J - J1, J2) CINPUT

24 FORMAT(7X,'FIRST PART OF FUNCTION - ',14,' TABULAR POINTS'// CINPUT
*8X,'D',16X,'F(D)' /(F15.6,FI5.4)) CINPUT

Ji - J2+1 CINPUT
c CINPUT
C CHECK FOR SECOND FUNCTION CINPUT
C CINPUT

25 IF(D2) 28,11,26 CINPUT
C CI NPUT
C SECOND FUNCTION .. 5TH ORDER POLYNOMIAL CINPUT
C INPUT CARD E.3 CINPUT
C CINPUT

26 J2 - J1+5 CINPUT
READ(5,15)(TAB(J),J - JI,J2) CINPUT
WRITE(6,27) (TAB(J),J - JI,J2) CINPUT

27 FORMAT(7X, 'SECOND PART OF FUNCTION -5TH DECREE POLYNOMIAL'// CINPUT
* ~8X, 'BO' ,13X, 'Bl' ,13X, 'B2' ,13X, 'B3' ,13X, 'B4' ,13X, 'B5' ,13X!CINPUT
*6F15.6!!) CINPUT

Ji - J2+-1 CINPUT
GO TO 11 CINPUT

C CINPUT
C SECOND FUNCTION ... TABLE LOAD CINPUT
C INPUT CARDS E.4.A-E.4.N CINPUT
C CINPUT
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28 READ(5,23) NPI CINPUT
TAB(J1) - NPI CINPUT
J1 - 31+1 CINPUT
32 - J1+2*NPI-1 CINPUT
READ(S,15)(TAB(J),J -JI,J2) CINPUT
WRITE(6,29) NPI, (TAB(J), J JI,J2) CINPUT

29 FORIIAT(7X,'SECOND PART OF FUNCTION - ',14,' TABULAR POINTS'// CINPUT
*8X,'D',16X.'F(D)' /(F15.6,Fl5.4)) CINPUT

31 - J2+1 CI NPUT
GO TO 11 CI NPUT

30 MXTB1 - 31-1 GINPUT
CALL KINPUT CINPUT
CALL FINPUT GIN PUT
CALL HINPUT CINPUT
RETURN CINPUT
END CINPUT
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SUBROUTINE CMPUTE (K,HFTL) CHPUTE
C REV 111.2 08/08/84REVIII

IMPLICIT REAL*8 (A-H,0-Z) CHPUTE
CO.MI4ON/COfJTRL/ TIME, lISEG. W LIN7, NPNL BGNVEH. l1ZGRflD CIPUTE

*NS, NQ, NSD, NFLX, NHR!SS, 11NWUDF, NjNTF, NPRT (36), ,lIG PAGE
COXMIOI/CDINiT/ UU(4) ,GH(3.4), CIIPUTE

* E(,240), F(5,240),GG(5,240),Y(5.240),U(5,240). CHPUTE
*H,HPRINT-,HS ,TPRINiT,TSTART, ICNT. ,IDB , IFLAG. ID.4-MY 80386

COMHON/COMAIN/ VAR (240), DER (24s0), DT. HILAX, W-IN, RSTIHE, C14PUTE
* ISTEP,NSTEPS .NDINTL,NEQ, IRSIN. IRSOUT CHPIJTE

TIM4E - TSTART + FT1 CHPUTE
CALL DZP (NEQ,VARGG,E,FT,H) CHPUTE
IF (NPRT(26).EQ.2) CALL OUTPUT(O) CMPUTE
CALL PDAUX (VAR,DER,NEQ,K) C14PUTE
IF (NPRT(26).EQ.2) CALL OUTPUiT(1) CHPUTE
RETURN CHPUTE
END CMPUTE
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SUBROUTINE CONTCT CONTCT
C REV 111-2 08/08/84REVIII

*C CONTROLS THE CALLING OF SUBROUTINES REQUIRED TO COMPUTE THOSE CONTCT
C EXTERNAL FORCES AND TORQUES ACTING ON THE BODY SEGMENTS. CONTCT
C CONICT

IMPLICIT REAL*8 (A-H,O-Z) CONTCT
COMMON/CONTRL/ TIME,*NSEG ,INJNT, NPL, NBIL, NBAG,*NVEH ,NGRND * CONTCT

*NS,.NQ,NSD,NFLX,NHRNJSS .NW-1NDF.NIJNTF,NPRT(36) ,NPG PAGE
COMMON/JBARTZ/ MNPL( 30) ,MNBL;T( 8),lNSEG( 30) ,mNBAG( 6), CONTC1

*MPL(3,5,30),HBLT(3,S,8),MSEG(3,5,30),MBAG(3,10,6), CONTCT
-kNTPL(% 5,30),NTBLT( 5,8),NTSEG( 5,30) CONTCT

COMMONI/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(IO,40) ,BAGSF(3,20), NCFORC
* PRJNT(7,30) ,NPANEL(5),IJPSF,NBSF,NSSF,NBGSF CONTCT

CO!%ION/TABLES/ZIXUITI ,M1XNTB,M4XTB1 ,HXTB2 .NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
CO11ION/HRNESS/ BAR(15.100) .BB(100) .BBDOT(100) ,PLOSS(2. 100). CONTCT

1* -XLONG(20),IITIHE(2) ,IBAR(5,100) ,NL(2,100), CONTCT
* NPTSPB(20) ,NPTPLY(20) ,NTHRNIS(20) ,NBLTPH(5) CONTCT

COZIMON/WINDFR/ WTIIIE(30),QFU(3,5) ,QFV(3,5) ,WF(3,30) ,IWIND(30), WINDOP
* MWSEG(7,30),NFVSEG(6),NFVNT(5),MOWSEG(30,30) WINDOP

DATA H-AXPSF/70/ ,IAXBSF/20/ ,MIAXSSF/46/ NCFORC
C CHGIII
C IIAXSSF SHOULD BE 40 BUT IT IS ALLOWED TO OVERFLOW INTO BACSF NCFORC
C CHGIII

CALL ELTIME(1,12) CONTCT
NPSF - 0 CONTCT
NBSF - 0 CONTCT
NSSF - 0 CONTCT
IF (NPL.LE.0) GO TO 21 CONTCT

C CONTCT
C CALL PLELP ROUTINE FOR EACH ALLOWED PLANE-SEGMENT CONTACT. CONTCT
C CONTCT

DO 20 J-1,NPL CONTCT
IF(MNPL(J).EQ.O) GO TO 20 CONTCT
KPL - MNPL(J) CONTCT
DO 19 I-1,KPL CONTCT
NPSF - NPSF-1 CONTCT
IF(NPSF.GT.MAXPSF) STOP 57 CHG IILI
Ml - MPL(1I,J) CONTCT
M2 - MPL(2,1,J) CONTCT
143 - MPL(3.I,J) CONTCT
NT - NTPL(I,J) CONTCT
JT - NTAB(NT) CONTCT
TAB(JT) - 0.0 CONTCT

19 CALL PLELP(M2,M3,M1,J,NT) CONTCT
20 CONTINUE CONTCT
21 IF(NBLT.LE.O) GO TO 41 CONTCT

c CONTCT
C CALL BELTRT ROUTINE FOR EACH ALLOWED BELT-SEGMENT CONTACT. CONTCT
C CONTCT

DO 30 J-1,NBLT CONTCT
IF(MNBLT(J).EQ.0) GO TO 30 CONTCT
KBLT - INBLT(J) CONTCT
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DO 29 I-1,KBLT CONTCT
NBSF -NBSF+l CONTCT
IF(NBSF.GT.MAXBSF) STOP 58 CHGIII
Ml - MBLT(1,I,J) CONTCT
M12 - MBLT(2,I,J) CONTCT
113 - MBLT(3,I,J) CONTCT
NT - NTBLT(I,J) CONTCT
JT - NTAB(NT) CONTCT
TAB(JT) - 0.0 CONTCT
NF - NTAB(NT+5) CONTCT
IF (NF.NE.O) JT NTAB(i7+6) CONTCT
IF (NF.NE.O) TAB(JT) -0.0 CONTOT

*29 CALL BELTRT(M2,M3,M1,J,14T) CONTCT
*30 CONTINUE CONTCT

C CONTCT
C GALL SEGSEG ROUTINE FOR EACH ALLOWED SEGMENT-SEGMENT CONTACT. CONTCT
C CONTCT

41 DO 50 J-1,NSEG CONTCT
IF(MNSEG(J).EQ.0) GO TO 50 CONTCT
KSEG - MNSEG(J) CONTCT
DO 49 I-1,KSEG CONTCT
NSSF - NSSF+l CONTCT
IF(NSSF.GT.MAXSSF) STOP 59 CHOI II
Ml - MSEG(1,I,J) CONTCT
M12 - MSEG(2,I,J) CONTCT
M3 - MSEG(3,I,J) CONTCT
NT - NTSEG(I,J) CONTCT
JT - NTAB(NT) CONTCT
TAB(JT) - 0.0 CONTCT

49 CALL SEGSEG(J,M1,M2,M3,NT) CONTCT
50 CONTINUE CONTCT

C CONTCT
C CALL AIRBAG ROUTINE FOR ALLOWED BAG-SEGMENT CONTACTS, IF ANY. CONTCT
C CONTCT

IF (NBAG.NE.O) CALL AIRBAG CONTCT
C CONTCT
C CALL WINDY ROUTINE FOR WIND FORCES ON EACH SEGMENT. CONTCT
C CONTCT

DO 60 J-1,NSEG CONTCT
IF (MWSEG(1,J).EQ.O) GO TO 60 CONTCT
M-MWSEG(1 ,J) WINDOP
Ml - MWSEG(2,J) CONTCT
M12 - MWSEG(3,J) CONTCT
M13 - MWSEG(4,J) CONTCT
NT - MWSEG(5,J) CONTCT
CALL WINDY (M,M1,M2,M3,NT) WINDOP

60 CONTINUE CONTCT
C CONTCT
C CALL WINDY FOR FORCE FUNCE FUNCTION CALCULATIONS. CONTCT
C CONTCT

NFORCE - NFVSEG(6) CONTCT
IF (NFORCE.GT.O) CALL WINDY (O,Ml,M2,M3,NT) WINDOP
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C CONTCT
C CALL HBELT ROUTINE FOR EACH HARNESS-BELT SYSTEM4. CONTCT
C CONTCT

IF (NHRNSS.LE.O) GO TO 80 CONTCT
i - 1 CONTOT
KNLO - 0 CONTCT
DO 70 I-1,NHRNSS CONTOT
IF (NBLTPH(I).LE.O) CO TO 70 CONTOT
J2 - JI + NBLTPH(I) - 1 CONTCT
GALL HBELT (J1,J2,KNLO,O) CONTCT
i - J2+1 CONTCT

70 CONTINUE CONTCT
C CONTCT
C CALL SPDAMP FOR SPRING DAMPER FORCES, IF ANY CONTCT
C CONTCT

80 IF (NSD.NE.O) CALL SPDAMP CONTCT
CALL ELTIME (2,12) CONTCT
RETURN CONTCT
END CONTCT
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SUBROUTINE CROSS(A,B,C) GROSS
C REV 03 05/31/73CROSS
C COMPUTES VECTOR CROSS PRODUCT C -A X B. GROSS
C CROSS
C ARGUMENTS CROSS
C A,B,C: VECTORS OF LENGTH 3 WHERE C-AXB. CROSS
C CROSS

IMPLICIT REAL*8 (A-H,0-Z) GROSS
DIMENSION A(3),B(3),C(3) CROSS
C(l) - A(2)*B(3) - A(3)*B(2) CROSS
C(2) -A(3)*B(1) - A(l)*B(3) GROSS
C(3) - A(1)*B(2) - A(2)*B(1) GROSS

RETURN CROSS
END CROSS
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SUBROUTINE DAUX( Ii) DAUX
*C REV IV 07/24/86SLIP

C COMPUTES DERIVATIVES FOR INTEGRATOR ROUTINE BY DAUX
C (1) SET UP INITIAL VALUES FOR ARRAY OF SYSTEM EQUATIONS. DAUX
C (2) MODIFY ARRAYS BY CONSTRAINTS. DAUX

*C (3) SOLVE SYSTEM OF EQUATION FOR F,TQ,QQ AND V4. DAUX
C (4) EVALUATE DERIVATIVES SEGLA AND WMECD. DAUX
C DAUX

IMPLICIT REAL*8(A-H,O.Z) DAUX
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEHi,NGRND, DAUX

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),IJMEGD(3,30),U1(3,30),U2(3,30),DAUX

SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) DAUX
COMMON/DESCRP/ PHI1(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), DAUX
JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) DAUX

C01MON/C?4ATRX/ VI(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),DAUX
*F(3,30),TQ(3,30),WJ(30),All(3,3,30) SLIP

COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24) ,B32(3,3,24), DAUX
* HHT(3,3,12),RK1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),DAUX
*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), DAUX
*KQI(12),KQ2(12),KQTYPE(12) DAUX

COMIION/FLXBLE/ lHF(4,12,8),B42(3,3,24),V4(3,8),NFLEX(3,8) DAUX
COMMON/CNSNTS/ PT ,RADIAN,G,THIlRD,EPS(24), DAUX

*UNITL,UNITM,UINITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/RSAVE/ XSG(3,20,3),DPMI(3,3,30),LPMI(30), ATBIII

*NSG(9),MSG(20,9),MCG,MCGIN(24,5),KREF(20,9) TTHKREF
C DAUX
C NOTE: DAUX SHARES /TEMPVS/ WITH DAUX11,12,22,31,32 &33. DAUX
C DAUX

LOCICAL*1 FREELDMIIY 80386
COMMON/TEMPVS/ C(3,3,600),RHIS(3,54),IJK(54,54),IJ,NQ2S, SLIP

IDUM(458),FREE(30),LDMMY(2),DIIY(27859) 80386
DIMENSION Tl(3),T2(3),T3(3) TGMOD2
CALL ELTIME(1,9) r)AUX

C DAUX
C IF 11#0, Ul AND U2 HAVE BEEN SET UP BY CALLING ROUTINE. DAUX
C DAUX

IF (I1.NE.O) GO TO 8 DAUX
C DAUX
C SET UP INITIAL VALUES OF A & B ARnj\YS AND U & V VECTORS. DAUX
C MODIFY Ul & U2 ARRAYS BY CONTACT AND JOINT FORCES. DAUX
C DAUX

CALL CHAIN(NPRT(36)) J DRI FT
CALL SETUPI DAUX
CALL VEHPOS DAUX
CALL CONTCT DAUX
GALL VISPR(O,O) DAUX
CALL EJOINT(O,O) DAUX
CALL SETUP2 DAUX
IF (NFLX.GT.O) CALL FLXSEG DAUX

C DAUX
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C MODIFY U1,U2 AND ADD G TO Ul. DAUX
c DAUX

DO 5 J-1,NGRND DAUX
IF (ISING(J)) 1,3,5 DAUX

1 DO 2 1-1,3 DAUX
U1(I,J) - SEGLA(I,J) DAUX

2 U2(I,J) - WMEGD(I,J) DAUX
GO TO 5 DAUX

3 DO 4 1-1,3 DAUX

U1(I,J) - U1(I,J)*RW(J) + GRAVTY(I) DAUX
4 U2(I,J) - U2(I,J)*RPHI(I,J) DAUX
5 CONTINUE DAUX

C DAUX
C SET UP BODY SEGMENT SYMMETRY DAUX
0 oSyh(J) - 0 3D MOTION DAUX
C NSYM(J) - J CENTRAL SEGMENT 2D MOTION, NO LATERAL MOTION DAUX
C NSYM(j) - K SEGMENT J SYMMETRIC TO SEGMENT K, ALL MOTION DAUX
C IN THE X-Z PLANE, NO LATERAL MOTION DAUX
C NSYM(J) - -V SEGMENT J MIRROR SYMMETRIC TO SEGMENT K, EQUAL DAUX
C BUT OPPOSITE LATERAL MOTION PERMITTED DAUX
C DAUX

DO 20 J-1,NGRND DAUX
IF (NSYM(J),EQ.O) GO TO 20 DAUX
K - IABS(NSYM(J)) DAUX
DO 205 L-1.3 TGMOD2
T1(L) - U2(L,J) TGMOD2
T2(L) - U2(L,K) TGMOD2
T3(L) - U2(L,J) TGMOD2

205 CONTINUE TGMOD2
IF(LPMI(J).EQ.O.AND.LPMI(K).EQ.0) GO TO 201 TGMOD2
IF(LPMI(J).NE.O.AND.LPMI(K).EQ.O) GO TO 202 TGMOD2
IF(LPMI(J).EQ.O.AND.LPMI(K).NE.O) GO TO 203 TGMOD2
CALL DOT31(DPMI(1,1,J) ,U2(1,J) ,Tl) TGMOD2
CALL DOT31(DPMI(1,1,K) ,U2(1,K) ,T2) TGMOD2
GO TO 201 TGMOD2

202 CALL DOT31(DPMI(1,1,J),U2(1,J),T1) TGMOD2
GO TO 201 TGMOD2

203 CALL DOT3L(DPMI(1,1,K),U2(1,K),T2) TGMOD2
201 CONTINUE TGMOD2

IF (NSYM(J).EQ.J) GO TO 19 DAUX
IF (K.LT.J) GO TO 16 DAUX
U1(1,J) - O.5*(U1(I,J) + U1(1,K)) DAUX
U1(3,J) - 0.5*(UI(3,J) + UI(3,K)) DAUX
T3(2) - O.5*(T1(2) + T2(2)) TGMOD2
GO TO 17 DAUX

16 U1(1,J) - U1(1,K) DAUX
UI(3,J) - U1(3,K) DAUX
T3(2) - T2(2) DAUX

17 IF (NSYM(J).GT.O) GO TO 19 DAUX

IF (K.LT.J) GO TO 18 DAUX
U1(2,J) - O.5*(U1(2,J) - U1(2,K)) DAUX
T3(1) - O.5*(Tl(1) - T2(1)) TGMOD2
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T33- .5(l3 T2(3)) TGMOD2

GO TO 206 DAUX
18 U1(2,J) - -Ul(2,K) DAUX

T3(1) - -T2(1) TGMOD2
T3(3) - -T2(3) TGMOD2
GO TO 206 DAUX

19 U1(2,J) - 0.0 DAUX
T3(1) - 0.0 TGMOD2
T3(3) - 0.0 TGMOD2

206 IF(LPMI(J).EQ.O) GO TO 207 TGMOD2
CALL MAT31(DPMI(I,1,J) ,T3,U2(1,J)) TGMOD2
GO TO 20 TGMOD2

207 U2(1,J) - T3(1) TGMOD2
U2(2,J) - T3(2) TGMOD2
U2(3,J) - T3(3) TGMOD2

20 CONTINUE TGMOD2
C DAUX
C INITIALIZE IJK ARRAY AND IJ COUNTER TO ZERO. DAUX
C DAUX

8 NQ2S - 2*NS + NFLX + NQ DAUX
NJ2 - NQ2S + 2*NJNT DAUX
IF (NJ2.GT.54) WRITE (6,11) NS,NFLX,NQ,NJNT,NJ2 DAUX

11 FORMAT('ONS-',I6,',NFLX-',I6,',NQ-',I6,',NJNT-',16,' AND NJ2-',16/AFREVS
*' THE VALUE OF NJ2 EXCEEDS THE ARRAY SIZES FOR RH-S AND IJK IN SUBRDAUX
*OUTINE DAUX. PROGRAM. TERMIINATED.') DAUX
IF (NJ2.GT.54) STOP 34 DAUX
MJ2 - NJ2 DAUX
DO 1.0 I=1,NJ2 DAUX
DO 10 J-1,NJ2 DAUX

10 IJK(I,J) - 0 DAUX
iJ - 0 DAUX

C DAUX
C ELMINATE SEGLA AND WMEGD FROM SYSTEM OF EQUATIONS. DAUX
C DAUX

IF (NS.GT.O) CALL DAUX55 DAUX
IF (NJNT.EQ.O) GO TO 12 DAUX
IF (NFLX.GT.O) CALL DAUX44 DAUX
CALL DAUXII DAUX
CALL DAUX12 DAUX
CALL DAUX22 DAUX

12 IF (NQ.LE.O) GO TO 15 DAfJX
IF (NJNT.EQ.O) GO TO 13 DAUX
CALL DAUX31 DAUX
CALL DAUX32 DAUX

13 CALL DAUX33 DAUX
DO 14 I-1,NQ DAUX

14 IF (KQTYPE(I).GE.4) MJ2 - -NJ2 DAUX
15 IF (NPRT(8).EQ.0) GO TO 28 DAUX
21 WRITE (6,22) NPG,(J,J-1,NJ2) PACE

NPG-NPG+1 PACE
22 FORIIAT('1 DAUX PRINT OF IJK MATRIX',97X,'PAGE',15//6X,4013) PAGE

DO 23 I-1,NJ2 DAUX

386-ATEIV FTl 5



23 WRITE (6,24) I,(IJK(I,J),J-1,NJ2) DAUX
24 FORMAT(13,3X,4013) DAUX

WRITE (6,29) DAUX
29 FORMAT('O DAUX PRINT OF RIIS ARRAY'//) DAUX

DO 30 K-~1,NJ2 DAUX
30 WRITE (6,27) K,(RIIS(I,K),I-1,3) DAUX

WRITE (6,25) NPG PAGE
NPG-NPG+l PAGE

25 FORlIAT('1 DAUX PRINT OF C ARRAY ELEMENTS',91X,'PAGE',I5//) PAGE
DO 26 K-1,IJ DAUX

26 WRITE (6,27) K,((C(I,J,K),J-1,3),I-1,3) DAUX
27 FORMAT(I6,9G14.7) DAUX
28 IF (NPRT(8).EQ.-2) GO TO 31 DAUX

C DAUX
C SOLVE SYSTEM OF EQUATIONS FOR F.TQ,QQ & V4. DAUX
c DAUX

CALL FSMSOL (C,RUS, IJK,MJ2 ,IJ ,54,600) CHGIII
IF (NPRT/8).EQ. 2) NPRT(8) - -2 DAUX
IF (NPRT(8).EQ.-2) GO TO 21 DAUX

31 IF (NPRT(8).EQ.-2) NPRT(8) - 0 DAUX
EPS12 - EFS(12) JDRIFT
IF (NJNT.EQ.0) GO TO 49 DAUX
DO 51 I-1,NJNT DAUX
NJ - NQ2S + I DAUX
NI - NJ+NJNT DAUX
DO 51 K-1,11 DAUX
IF (DABS(RHS(K,NJ)).LT.EPSI2) RHS(K,NJ) - 0.0 DAUX
IF (DABS(RHS(K,NI)).LT.EPSI2) RIIS(K,NI) - 0.0 DAUX
TQ(K,I) -TQ(K,I) - RHS(K,NI) DAUX

51 F(K,I) -R}IS(K,NJ) DAUX
49 IF (NQ.EQ.O) GO TO 53 DAUX

DO 52 I-1,NQ DAUX
J - 2*NS + NFLX + I DAUX
DO 52 K-1,3 DAUX
IF (KQTYPE(I).LT.O) RHS(K,J) - 0.0 DAUX
IF (DABS(RllS(K,J)).LT.EPSL2) RHS(K,J) - 0.0 DiAUX

52 QQ(K,I) - RHIS(K,J) DAUX
53 IF (NFLX.EQ.O) GO TO 70 DAUX

DO 54 I-1,NFLX DAUX
J - 2*NS +1I DAUX
DO 54 K-1,3 DAUX
IF (DABS(RHS(K,J)).LT.EPS12) RHS(K,J) -0.0 DAUX

54 V4(K,I) - RIS(K,J') DAUX
c DAUX
C BACKUP SOLUTION FOR SEGIA AND WMEGD. DAUX
c DAUX

70 DO 71 J-1,NGRND DAUX
DO 71 1-1,3 DAUX
SEGLA(I,J) - U1(I,J) DAUX

71 WMEGD(J,J) -U2(I,J) DAUX
IF (NS.EQ.0) GO TO 79 DAUX

C DAUX
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O SET UP SEGLA & WMEGD FOR SINGULAR SEGMENTS. DAUX
o DAUX

is - 0 DAUX
DO 78 J-1,NGRND DAUX
IF (ISING(J).LE.O) GO TO 78 DAtJX
IS -IS+2 DAUX
DO 77 1-1,3 DAUX
IF (DABS(RHS(I,IS-1)).LT.EPS12) RHS(I,IS-1) - 0.0 DAUX
SEGLA(I,J) - SEGLA(I,J) + RHS(I,IS-1) DAUX
IF (DABS(RHS(I,IS )).LT.EPSI2) RHS(I,IS )- 0.0 DAUX

77 WMEGD(I,J) - WMEGD(I,J) + RHS(I,IS) DAUX
78 CONTINUE DAUX
79 IF (NJNT.EQ.O) GO TO 80 DAUX

G DAUX
C ELIMINATE F DAUX
C DAUX

DO 75 M-1,NJNT DAUX
N - IABS(JNT(M)) DAUX
IF (N.EQ.O) GO TO 73 DAUX
DO 72 1-1,3 DAUX
DO 72 J-1,3 DAUX
SEGLA(I,N )-SEGLA(I,N )-A11(-,J,M)*RW(N )*F(J,M) SLIP
SEGLA(I,M+l) - SEGLA(I,M+1) + All 1,M)*R14(M4-1)*F(J,M) SLIP
WMEGD(I,N) - WM1EGD(I,N ) - Bl. ,,2*M-I)*RP[II(I,N )*F(J,M) DAUX

72 WMEGD(l,M+1) - WMEGD(I,M+1) -B12(J,I,2*M )*RPiI(I,M+1)*F(J,M) DAUX
C DAUX
C ELIMINATE TQ DAUX
C DAUX

73 IF (FREE(M)) GO TO 75 SLIP
L - NQ2S + NJNT + M DAUX
DO 74 1-1,3 DAUX
DO 74 J-1,3 DAUX
WMEGD(I,N )-WMEGD(I,N ) A22(I,J,2*M-l)*RPHI(I,N )*RH-S(J,L) DAUX

74 WMEGD(I,M+1) IMEGD(I,M±1) + A22(I,J,2*M )*RPHI(I,M+l)*RHS(J,L) DAUX
75 CONTINUE DAUX
80 IF (NQ.EQ.O) GO TO 83 DAUX

C DAUX
C ELIMINATE QQ DAUX
C DAUX

DO 82 K-1,NQ DAUX
IF (KQTYPE(K).LT.O) GO TO 82 DAUX
N - KQL(K) DAUX
M - KQ2(K) DAUX
DO 81 1-1,3 DAUX
DO 81 J-1,3 DAUX
SEGLA(IIN) - SEGLA(I,N) -A13(IJ,2*K.1)*RW(N) *QQ(J,K) DAUX
SEGLA(I,M) - SEGLA(I,M) -A13(I,J,2*K )*RW(M) *QQ(J,K) DAUX
WMEGD(I,N) - WMEGD(I,N) A23(I,J,2*K-l)*RPHI(I,N)*QQ(J,K) DAUX

81 WMEGD(I,M) - WMEGD(I,M) -A23(I,J,2*K )*RPHII(I,M)*QQ(J,K) DAUX
82 CONTINUE DAUX
83 IF (NFLX.EQ.O) GO TO 90 DAUX

C DAUX
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C ELIMINATE V4 (TORQUES FOR FLEXIBLE SEGMENTS) DAUX
C DAUX

DO 84 N-1,NFLX DAUX
Ni - NFLEX(1,N) DAUX
N2 - NFLEX(2,N) DAUX
N3 - NFLEX(3,N) DAUX
DO 84 1-1,3 DAUX
DO 84 J-1,3 DAUX
WMEGD(I,N1) - WIIEGD(I,N1) -B42(J,I,3*N-2)*RPHI(I,N1)*V4(J,N) DAUX
WMEGD(I,N2) - WMEGD(I,N2) - B42(J,I,3*N-1)*RPHI(I,N2)*V4(J,N) DAUX

84 WMEGD(I,N3) - WMEGD(I,N3) - B42(J,I,3*N )*RPH-I(I,N3)*V4(J,N) DAUX
90 DO 91 J-1,NGRND DAUX

DO 91 1-1,3 DAUX
IF (DABS(WMEGD(I,J)).LE.EPS12) WMECD(I,J) - 0.0 DAUX

91 IF (DABS(SEGLA(I,J)).LE.EPS12) SECLA(I,J) - 0.0 DAUX
C DAUX
C OPTIONAL OUTPUIT OF FUNCTIONS AND DERIVATIVES. DAUX
C DAUX

IF (NPRT(9).NE.0) CALL PRINT(6H DAUX )DAUX
C DAUX

CALL EL'CIME(2,9) DAUX
RETURN DAUX
END DAUX
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SUBROUTINE DAUX11 DAUXI 1

C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE DAUX TO COMPUTE DAUXIl

C DAUX11

C -1 -1 DAUX11

C (Cli) -(B11)(M) (All) + (B12)(PHI) (A21) DAUXIl

C DAUXIl

C -1 -1 DAUXi11

C (Ri) -(Bll)(M) (Ul) + (B12)(PHI) (U2) - (VI) DAUX11

C DAUX1.1

IMPLICIT REAL*8(A-H,O-Z) DAUXi 1

COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NCRND, DAUX11
*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PACE

COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMECD(3,30),Ul(3,30),U2(3,30),DAUXlI
*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) DAUX11

COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP
*RPHI(3,30),HiT(3,3,60),SPRING(5,90),VISC(7,90), DAUX11

* JNT(30),IPlN(30),ISING(30),IGLOB(30),JOINTF(30) DAUXI11

COI4MON/CMATRX/ Vi(3,30),V2(3,30),V3(3,i2),B12(3,3,60),A22(3,3,60),DAUXII
* F(3,30) ,TQ(3,30) ,WJ(30) ,Ail(3,3,30) SLIP

COMMON/TEMPVS/ C(3,3,600),RHS(3,54),IJK(54,54),IJ,NQ2S CHCIII
* ,DN(3,3) ,DM(3,3) ,SN(3,3) ,SM(3,3) ,Iiti(3,3) ,BN(3) DAUX11

* DtMY(28044) 80386

CALL ELTIME(i,i4) DAUXIL

DO 30 M-i,NJNT DAUX11
N -IABS(JNT(M)) DAUXiI

MQ -NQ2S + M DAUX11

IJ -IJ+i DAUXiI
IJK(MQ,MQ) -IJ DAUXI.
IF (N.CT.O) CO TO 13 DAUX11

C DAUX11

C IF (N < 1) SET Cii(M,M) - I DAUX11

C DAUX11
C AND RHS(M) - VI(M) DAUX11

C DAUX11

DO 12 1-1,3 DAUX11

DO 11 J-1,3 DAUX11

11 C(I,J,IJ) - 0.0 DAUX11

C(I,I,IJ) - 1.0 DAUXIl

12 RHS(I,MQ) - Vi(I,M) DAUXIl

IJK(MQ,MQ) -- IJ DAUX11

GO TO 30 DAUXIl

C DAUXII
C IF (N > 0) SET RH-S(M) - Ui(N) -Ui(M+1) Vl(M) DAUX11

C+ B12(M,N)U2(N) +Bi2(M,M+i)U2(M-i) DAUX11

C DAUXIl

C AND Gii(M,N) - RW(N) + RW(M+i) DAUX11

C + B!2(M,N )PHI(N )'A2i(N ,M) DAUX11

C + B12(M,M+I)PHI(M+i)'A2i(M+i,M) DAUXII

C DAUX11J

13 DO 15 1-1,3 DAUX11

Ti - -Vi(I,M) SLIP
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DO 15 J 1,3 DAUXL11
Ti - TI + B12(I,J,2*M-1)*U2(J,N) + B12(I,J,2*M)*U2(J,M+1) DAUX11

*+ A11(I,J,M)*(U1(J,N) - Ui(j,M+i)) SLIP
IF (J.LT.I) GO TO 15 DAUX11I
T2 -0.0 DAUXi11
IF (J.EQ.I) T2 -RW(N) + RW(M4-1) DAUXIl
DO 14 K-1,3 DAUX11

14 T2 -T2 + B12(I,K,2*M.1)*RPHI(K,N )*B12(J.K,2*M-1) DAUX11.
-'+ B12(I,K,2*M )*RPliI(K,M+41)*B12(J,K,2*M )DAUXIl

C(I,J,IJ) -T2 DAUX11
C(J,I,IJ) - T2 DAUXIl

15 RIIS(I,MQ) - TI DAUX11.
IF (ISING(N).NE.0) GO TO 30 DAUX1I
L - 0 DAUX11
IF (N.GT.1) L - IABS(JNT(N-1)) DAUXIl
IF (L.EQ.0) GO TO 18 DAUXi11

C DAUX 11
*C IF (N > 1) AND (L - JNT(N-1) > 0) DAUX11
*c DAUX11

C SET C11(M,N-1) - -RW(N) + B12(M,N)PHI(N)'A21(N,N-1) DAUX11
C DAUX11
c T DAUX 11
O AND C11(N-1,M) - C(M,N-1) DAUXII
c DAUXII

KJNT - NQ2S + N -1 DAUX11
IJ - IJ+1 DAUX11
IJK(MQ,KJNT) - IJ DAUIX11
IJK(KJNT,MQ) - IJ+1 DAUX11
DO 17 1-1,3 DAUXiI
DO 17 J-1,3 DAUXIl
G(I,J,IJ) - 0.0 DAUX11
DO 16 K-1,3 DAUX 11

16 C(I,J,IJ) - C(I,J,IJ) + B12(I,K,2*M-1)*RPlFI(K,N)*B12(J,K,2*N-2) DAUX11
* -A11(I,K,M)*RW(N)*A1(J, .,N-1) SLIP

17 C(J,I,IJ+1) - C(I,J,IJ) DAUX11
13 - 13+1 DAUX11

18 IF (M.EQ.NJNT) GO TO 30 DAUX11
Il - 14+1 DAUXiI
DO 21 L-M1,NJNT DAUX1.1
IF (IABS(JNT(L)).NE.N) GO TO 21 DAUXIl

C DAUXiI
C IF (L > M4) AND (JNT(L) - N) DAUX11
c DAUX11
C SET C11(M,L) - RW(N) + B12(M,N)PHI(N)'A21(N,L) DAUXII
c DAUXiI
C T DAUX11
C AND C11(L,M) - CI1(M,L) DAUM~
c DAUX11

KJNT - NQ2S + L DAUX11
IJ - IJ+1 DAUXIl
IJK(MQ,KJNT) - IJ DAUXII
IJK(KJNT,MQ) - IJ+1 DAUX11
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DO 20 1-1,3 DAUXi11
DO 20 J-1,3 DAUX11
C(I,JIJi) - 0.0 DAUXII
DO 19 K-1,3 DAUXIl

19 C(I,J,IJ) - C(1,J,IJ) + B12(I,K,2*M-1)*RPHI(K,N)*B2(J,K2*L-1) DAUX11
*+ A11(I,K,M)*RW(N)*AI1(J,K,L) SLIP

20 C(J,I,I3+1) - C(I,J,IJ) DAUXIl
13 - 13+1 DAUXIl

21 CONTINUE DAUXIl
30 CONTINUE DAUX11

CALL ELTIME(2,14) DAUX11
RETURN DAUXiI
END DAUX11
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SUBROUTINE DAUX12 P.AX 12
C REV 1V 07/24/86SLIP
C CALLED BY SUBROUTINE DAUX TO COMIPUTE DAUX12
C DAUX1 2
C -1DAUX12
C (C12) - (B12)(PHI) (A22) DAUX12
C DAUX12
C T DAUX12
C (C21) - (C12) DAUX12
C DAUX12

IMPLICIT REAL*8(A-H,0-z) DAUX1 2
COM'MON/CONTRL/ TIME, NSEG,NJIJT ,NPL, NBLT. IBAG , NVEH ,NGRtiD, DAUX12

NSNQ,NSD,NFLX,NHRNSS,~wTINDF,JITFNPRT(36) ,NPG PAGE
COMMON/DESCRP/ PHI(3,3O)A.1(3O),RWJ(30),SRc4,60).llA(3.6O),HB(3,60), SLIP

RPEI(3,30).HT(3.3,60),SPRING(5,90),VISC(7,90), DAUX12
x JNT(30),IPIN(30) ,ISIIG(30),IGLOB(30) ,JOINTF(30) DAUX12
COMlION/CHATRX/ V1(3,30) ,V2(3,30) ,V3(3,12) ,B12(3,3,60) ,A22(3,3,60) .DAUXI2

* F(3,30) ,TQ(3,30) ,WJ(30) ,AlI(3,3,30) SLIP
LOGICAL*1 FREE, LDRMY 80386
COMON/TEMPVS/ C(3,3,600),RiS(3,54),IJK(5454)IJNQ2S CHGIII

W DN(3,3),DM(3,3),SN(3,3),SM(33)HH(3,3),BN(3) DAUX12
,IDUM(362) ,FREE(30) .LDMI-fY(2) ,D,-UiY(27859) 80386

CALL ELTIME(1, 15) DAUX12
NQSJNT - N02S + NJNT DAUX12
DO 60 M-1,NJNT DAUX12
N - IABS(JNT(M)) DAUX12
IF (N.EQ.O) GO TO 60 DAUX12
MQ - NQ2S + M DAUX12
IF (FREE(M)) GO TO 37 SLIP
MJNT - NQSJNT + M DAUX12
13 13+1 DAUX12
IJK(MQ,MJNT) - IJ DAUX12
IJK(MJNT,MQ) - 13+1 DAUX12
DO 36 1-1,3 DAUX12
DO 36 J-1,3 DAUX12
SN(I,J) - 0.0 DAUX12
SM(I,J) - 0.0 DAUX12
DO 35 K-1.3 DAUX12
SN(I,J) - SN(I,J) + B12(I,K,2*-kM1) * RPHil(K,N )*A22(K,J,2*M-1) DAUX12

35 SM(I,J) - SM(I,J) + B12(I.K,2*M )* RPHiI(K,M±I) *A22(K,J,2*M )DAUX12
C(I,J,IJ ) - SN(I,J) - SM(I,J) DAUX12

36 C(J,I,IJ+1) - C(I,J,IJ) DAUX12
IJ - 13+1 DAUX 12

37 IF (ISING(N).NE.O) GO TO 50 DAUX12
IF (N.EQ.1) GO TO 43 DAUJX12
IF (FREE(N-1)) GO TO 43 SLIP
MJNT - NQSJNT + N-i DAUX 12
13 - lj+1 DAUX12
IJK(MQ,MJNT) - IJ DAUX12
IJK(MJNT,MQ) - Ij+1 DAUX 12
DO 42 1-1,3 DAUX12
DO 42 J-1,3 DAUX 12
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SN(I,J) - 0.0 DAUX12

DO 41 K-1,3 DAUX12
41 SU(I,J) - SN(I,J) + B12(I,K,2*M-1) * RPHI(K,N ) * A22(K,J,2*N-2) DAUX12

C(I,J,IJ ) - -SN(I,3) DAUX12
42 C(J,I,IJ+I) - -SN(I,J) DAUX12

IJ - IJ+l DAUX12

43 DO 49 L-N,NJNT DAUX12
IF (L.EQ.M) GO TO 49 DAUX12
IF (IABS(JNT(L)).NE.N) GO TO 49 DAUX12
IF (FREE(L)) GO TO 49 SLIP
HJNT - NQSJNT + L DAUXI2

IJ - IJ+l DAUX12

IJK(MQ,MJNT) - IJ DAUX12
IJK(MJNT,MQ) - IJ+l DAUXI2
DO 48 1-1,3 DAUX12
DO 48 J-1,3 DAUX12
SN(I,J) - 0.0 DAUX12

DO 47 K-1,3 DAUX12
47 SN(I,J) - SN(I,J) + B12(I,K,2*M-1) * RPHI(K,N ) * A22(K,J,2*L-1) DAUX12

C(I,J,IJ ) - SN(I,J) DAUX12
48 C(J,I,IJ+I) - SN(I,J) DAUXI2

IJ - IJ +1 DAUX12

49 CONTINUE DAUXI2
50 IF (M.EQ.NJNT) GO TO 60 DAUX12

IF (ISING(M+I1).NE.O) GO TO 60 DAUX12
MI - M+I DAUX12

DO 59 L-M1,NJNT DAUX12
IF (IABS(JNT(L)).NE.MI) GO TO 59 DAUX12
IF (FREE(L)) GO TO 59 SLIP
MJNT - NQSJNT + L DAUX12

IJ - IJ+l DAUX12

IJK(MQ,MJNT) - IJ DAUXI2

IJK(MJNT,MQ) - IJ+l DAUX12
DO 58 1-1,3 DAUX12
DO 58 J-1,3 DAUX12
SM(I,J) - 0.0 DAUX12

DO 57 K-1,3 DAUX12
57 SM(I,J) - SM(I,J) + B12(I,K,2*M ) * RPHI(K,M+I) * A22(K,J,2*L-1) DAUX12

C(I,J,IJ ) - SM(I,J) DAUXI2
58 C(J,I,IJ+I) - SM(I,J) DAUXI2

IJ - IJ +1 DAUX12

59 CONTINUE DAUX12
60 CONTINUE DAUXI2

CALL ELTIME(2,15) DAUX12
RETURN DAUX 12
END DAUX12
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SUBROUTINE DAUX22 DAUX22
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX22
c DAUX22
C DAUX22

*C -1DAUX2 2
*C (C22) - (B22)(PHI) (A22) - (B24) DAUX22

C DAUX22
C -1 DAUX22
C (R2) - (B22)(PHI) (U2) - (V2) DAUX22
C DAUX22

IMPLICIT REAL*8(A-H,O-Z) DAUX22
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, DAUX22

*NS,NQ,NSD,NFLX,NHIRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WIIEG(3,30),tMEGD(3,30),U1(3,30),U2(3,30),DAUX22

SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) DAUX22
COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),IIA(3,60),H4B(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), DAUX22
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) DAUX22

COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),DAUX22
*F(3,30),TQ(3,30),WJ(30),A11(3,3,30) SLIP

COMMON/CEULER/ IEULER(30),HIR(3,3,90),ANG(3,30),ANGD(3,30), JDRIPI
*FE(3,30),TQE(3,30),CONST(5,3O) JDRIFT

LOGICAL*1 FREE, LDMMJY 80386
COMIION/TEMPVS/ C(3,3,600),RHS(3,54),IJK(54,54),IJ,NQ2S CHGIII

* ,DN(3,3) ,DM(3,3) ,SN(3,3) ,SM(3,3) ,IH(3,3) ,BN(3) DAUX22
* IDUM(362),FREE(30),LDMMY(2),DMIY(27859) 80386

LOGICAL TEST DAUX22
CALL ELTIME(1,16) DAUX22
NQSJNT - NQ2S + NJNT DAUX22
DO 90 M-1,NJNT DAUX22
MJNT - NQSJNT + M DAUX22
DO 60 1-1,3 DAUX22

60 RHS(I,MJNT) - V2(I,M) DAUX22
N - IABS(JNT(M)) DAUX22
IF (N.EQ.O) GO TO 90 DAUX22
IF (FREE(M)) GO TO 90 SLIP
IJ - IJ+1 DAUX22
IJK(MJNT,MJNT) - Ii DAUX22
DO 61 J-1,3 DAUX22
DO 61 1-1,3 DAUX22

61 HH(I,J) - 0.0 DAUX22
LGO -IPIN(M)+8 SLIP
TEST - FALSE. DAUX22
GO TO (64,64,64,62,64,64,64,64,63,64,64,64,64,63,63) ,LGO SLIP

62 IF (IEULER(M).GE.7) GO TO 64 DAUX22
TEST - IEULER(M).LT.4 DAUX22

63 AN - 0.0 DAUX22
DO 51 J-1,3 DAUX22

51 AN - AN + HB(J,2*M-1)**2 * RPHI(J N )DAUX22
4- + B(J,2*M )**2 * RPIII(J,Mfl1) DAUX22

IF (TEST) GO TO 64 DAUX22
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CALL DOT31 (D(1,I,N),HB(1,2*M-1),BN) DAUX22
DO 53 J-1,3 DAUX22
DO 53 1-1,3 DAUX22

53 HH(I,J) - AN*BN(I)*BN(J) DAUX22
64 DO 67 1-1,3 DAUX22

RHS(I,MJNT) - -V2(I,M) DAUX22
DO 66 J-1,3 DAUX22
RHS(I,MJNT) - RHS(I,MJNT) + A22(J,I,2*M-I)*U2(J,N ) DAUX22

* A22(J,I,2*M )*U2(J,M+I) DAUX22
SN(I,J) - 0.0 DAUX22
IF (TEST) GO TO 66 DAUX22
DO 65 K-1,3 DAUX22

65 SN(I,J) - SN(I,J) + A22(K,I,2*M-1) * RPHI(K,N ) * A22(K,J,2*M-1) DAUX22
* + A22(K,I,2*M ) * RPHI(K,M+I) * A22(K,J,2*M ) DAUX22

66 C(I,J,IJ) - SN(I,J) + HH(I,J) DAUX22
67 IF (TEST) C(I,I,IJ) - AN DAUX22

IF (ISING(N).NE.O) GO TO 90 DAUX22
IF (N.EQ.1) GO TO 80 DAUX22
IF (FREE(N-1)) GO TO 80 SLIP
N1JNT - NQSJNT + N -1 DAUX22
IJ - IJ+l DAUX22
IJK(MJNT,NIJNT) - IJ DAUX22
IJK(NIJNT,MJNT) - IJ+l DAUX22
DO 77 1-1,3 DAUX22
DO 77 J-1,3 DAUX22
SN(I,J) - 0.0 DAUX22
DO 76 K-1,3 DAUX22

76 SN(I,J) - SN(I,J) + A22(K,I,2*M-1) * RPHI(K,N ) * A22(K,J,2*N-2) DAUX22
C(I,J,IJ) - -SN(I,J) DAUX22

77 C(J,I,IJ+I) - -SN(I,J) DAUX22
IJ - IJ+l DAUX22

80 IF (M.EQ.NJNT) GO TO 90 DAUX22
MI - M+I DAUX22
DO 88 L-MI,NJNT DAUX22
IF (IABS(JNT(L)).NE.N) GO TO 88 DAUX22
IF (FREE(L)) GO TO 88 SLIP
LJNT - NQSJNT + L DAUX22
IJ - IJ+l DAUX22
IJK(MJNT,LJNT) - IJ DAUX22
IJK(LJNT,MJNT) - IJ+l DAUX22
DO 87 1-1,3 DAUX22
DO 87 J-1,3 DAUX22
SN(I,J) - 0.0 DAUX22
DO 86 K-1,3 DAUX22

86 SN(I,J) - SN(I,J) + A22(K,I,2*M-1) * RPHI(K,N ) * A22(K,J,2*L-1) DAUX22
C(I,J,IJ) - SN(I,J) DAUX22

87 C(J,I,IJ+l) - SN(I,J) DAUX22
IJ - IJ+l DAUX2288 CONTINUE DAUX22

90 CONTINUE DAUX22
CALL ELTIME(2,16) DAUX22
RETURN DAUX22
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END 
DAUX22
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SUBROUTINE DAUX31 DAUX31
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX31
c DAUX3I
C -1 -1 DAUX31

*C (C13) -(Bll)(M) (A13) + (B12)(PHI) (A23) DAUX31
*C DAUX3 1
*C -1 .1 DAUX31
*C (C31) -(B31)(M) (All) + (B32)(PHI) (A21) DAUX31

C DAUX31
IMPLICIT REAL*8 (A-H,O-Z) DAUX31
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, DAUX31

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMIION/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), DAUX31
*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) DAUX31

COMMON/CMATRX/ Vl(3,30),V2(3,30),V3(3,12),B12(3,3,60) ,A22(3,3,60),DAUX31
* F(3,30) ,TQ(3,30) ,WJ(30) ,AUI(3,3,30) SLIP

COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24) ,B32(3,3,24), DAUX31
* HIIT(3,3,12),RKl(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),DAUX31
*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), DAUX31
*KQI(12),KQ2(12),KQTYPE(12) DAUX31

COMIION/TEMPVS/ C(3,3,600),RfIS(3,54),I-JK(54,54),IJ,NQ2S,DMMY(28092)80386
CALL ELTIME(l,17) DAUX31
DO 30 N-l,NQ DAUX31
IF (KQTYPE(N).LT.O) GO TO 30 DAUX31.
Ki - KQl(N) DAUX31
K2 *-KQ2(N) DAUX31
NNS -NQ2S - NQ 4+ N DAUX31
IF (Kl.LE.l) GO TO 13 DAUX31
IF (IABS(JNT(YKl-l)).EQ.O) GO TO 13 DAUX3 1
IF (ISING(Kl).NE.O) GO TO 13 DAUX31

C DAUX31
C -1 DAUX3 1
C C13(K1-1,N) - B11(K1-1,K1)M (Kl)A13(Kl,N) DAUX31
C -1 DAUX31
C + B12(K1-1,K1)PHI (K1)A23(KI,N) DAUX31
C DAUX31
C -1 DAUX31
C C31(N,K1-1) - B31(N,Kl)M (KI)A11(KL,K1-1) DAUX31
C -1 DAUX31
C + B32(N,KL)PII (K1)A21(Kl,K1.1) DAUX31
C DAUX31

MQ - NQ2S + 1(1 - 1 DAUX31
IJ - IJ+l DAUX31
IJK(MQ,NNS) - IJ DAUX31
IJK(NNS,MQ) - lj+1 DAUX31
DO 12 1-1,3 DAUX31
DO 12 J-1,3 DAUX31
sum - 0.0 SLIP
TUM - 0.0 SLIP
DO 11 K-1,3 DAUX31
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SUM - SUM + B12(I,K,2*Kl.2)*RPHI(K,K1)*A23(K,J,2*N-1 )DAUX31
* -A11(I,K,K1-1)*RW(Kl)*A13(K,J,2*N-1) SLIP

11 TUM - TUM + B32(I,K,2*N-1 )*RPHI(K,K1)*B12(J,K,2*K1-2) DAUX31
* -B31(I,K,2*N-1)*RW(K1)*A11(K,J,K1-1) SLIP

C(I,J,IJ) -SUM DAUX31

12 C(I,J,IJ+1) =TUM DAUX31

13 - 13+1 DAUX31.
13 IF (K2.LE.1) GO TO 16 DAUX3 1

IF (IABS(JNT(K2-1)).EQ.O) GO TO 16 DAUX31
IF (ISING(K2).NE.O) GO TO 16 DAUX31

*c DAUX31
c -1 DAUX31

c C13(K2-1,N) - B11(K2-1,K2)M (K2)A13(K2,N) DAUX31

*c -1 DAUJX31
*C + B12(K2-1,K2)PIII (K2)A23(K2,N) DAUX31

c DAUX31.
c -1 DAUX31
c G31(N,K2-1) - B31(N,K2)M (K2)A11(K2,K2-1) DAUX31
c .1 DAUX31

C + B32(N,K2)PHI (K2)A21(K2,K2-I) DAUX31
*c DAUX31

MQ - NQ2S + K2 - 1 DAUX31
IJ - I13+1 DAUX31
IJK(MQ,NNS) - IJ DAUX31
IJK(NNS,MQ) - IJ+1 DAUX31
DO 15 1-1,3 DAUX31
DO 15 J-1,3 DAUX31
SUM - 0.0 SLIP
TUM - 0.0 SLIP
DO 14 K-1,3 DAUX31
SUM - SUM + B12(I,K,2*K2-2)*RPHI(K,K2)*A23(K,J,2*N )DAUX31

* -Al1(I,K,K2-1)*RW(K2)*A13(K,J,2*N) SLIP

14 TUM - TUM + B32(1,K,2*N )*RPH-I(K,K2)*B12(J,K,2*K2-2) DAUX31
* -B31(I,K,2*N)*RW(K2)*AII(K,J,K2-1) SLIP

C(I,J,iJ) - SUM DAUX31

15 C(I,J,IJ+1) - TUM DAUX31
IJ - IJ41 DAUX31

16 IF (NJNT.LE.O) GO TO 30 DAUX31

DO 26 L-1,NJNT DAUX31
IF (IABS(JNT(L)).NE.K1) GO TO 21 DAUX31
IF (ISING(K1).NE.O) GO TO 21 DAUX31

C DAUX31
G FOR ANY L SUCH THAT JNT(L) - Kl DAUX31
c DAUX31
C -1 DAUX31
G C13(L,N) - B11(L,K1)M (KI)A13(K1,N) DAUJX31

C -1 DAUX31
G + B12(L,K1)PfII (K1)A23(K1,N) DAUX31

G DAUX31
C -1 DAUX31
c C31(N,L) - B31(N,K1)M (Ki)AI1(K1,L) DAUX31

C -1 DAUX31
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C + B32(N,KI)PHI (KI)A21(KI,L) DAUX31
C 

DAUX31
MQ - NQ2S + L DAUX31
IF (IJK(MQ,NNS).NE.O) GO TO 18 DAUX31
IJ - IJ+l 

DAUX31
IJK(MQ,NNS) - IJ DAUX31
IJK(NNS,MQ) - IJ+l DAUX31
DO 17 J-1,3 DAUX31
DO 17 1-1,3 DAUX31
C(I,J,IJ ) - 0.0 DAUX31

17 C(I,J,IJ+I) - 0.0 DAUX31
IJ - IJ+l 

DAUX3118 JJ - IJK(MQ,NNS) DAUX31
DO 20 1-1,3 DAUX31
DO 20 J-1,3 DAUX31
SUM - C(I,J,JJ) 

SLIP
TUM - C(I,J,JJ+I) 

SLIP
DO 19 K-1,3 DAUX31
SUM - SUM + BI2 (I,K,2*L-I)*RPHI(K,K)*A23(K,J,2*N-1) DAUX31

+AII(I,K,L)*RW(K)*AI3(K,J,2*N-1) SLIP
19 TUM - TUM + B3 2(I,K,2*N-1)*RPHI(K,KI)*BI2(J,K,2*L.1) DAUX31
* +B31(I,K,2*N-I)*RW(KI)*AII(J,K,L) SLIP
C(I,3,JJ) - SUM DAUX31

20 C(I,J,JJ+I) - TUM DAUX31
21 IF (IABS(JNT(L)).NE.K2) GO TO 26 DAUX31

IF (ISING(K2).NE.O) GO TO 26 DAUX31
C 

DAUX31
C FOR ANY L SUCH THAT JNT(L) - K2 DAUX31
C 

DAUX31
C -1 DAUX31
C C13(L,N) - BII(L,K2)M (K2)A13(K2,N) DAUX31
C -1 DAUX31
C + B12(L,K2)PHI (K2)A23(K2,N) DAUX31
C 

DAUX31
C -1 DAUX31
C C31(N,L) - B31(N,K2)M (K2)AII(K2,L) DAUX31
C -1 DAUX31
C + B32(N,K2)PHI (K2)A21(K2,L) DAUX31
C 

DAUX31
MQ - NQ2S + L DAUX31
IF (IJK(MQ,NNS).NE.0) CO TO 23 DAUX31
IJ - IJ+l 

DAUX31
IJK(MQ,NNS) - IJ DAUX31
IJK(NNS,MQ) - IJ+l DAUX31
DO 22 J-1,3 DAUX31
DO 22 1-1,3 DAUX31
C(I,J,IJ ) - 0.0 DAUX31

22 C(I,J,IJ+I) - 0.0 DAUX31
iJ - I3+l 

DAUX31
23 JJ - IJK(MQ,NNS) DAUX31

DO 25 1-1,3 DAUX31
DO 25 J-1,3 DAUX31
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sum - C(I,J,JJ) SLI P
TUM - C(I,J,JlJ+l) SLIP
DO 24 K.-1,3 DAUX3 1
SUM - SUM + Bl2(I,K,2*L-1)*RPIu(K,K2)*A23(KJ2*N )DAUX31

+ A11(I,K,L)*RW(K2)*A13(K,J,2*N) SLIP
24 TUM - TUM + B32(I,K,2*N )*RPHI(K,K2)*B2(JK2*L-1) DAUX31

+ B31(I,K,2*N)*RW(K2)*A11(J,K,L) SLIP
C(I,J,JJ) - sum DAUX31

25 C(I,J,JJ+1) -TUM DAUX31
26 CONTINUE 

DAUX31
30 CONTINUE 

DAUX3 1
CALL ELTIME(2,17) DAUX3 1
RETURN DAUX31
END 

DAUX3 1
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SUBROUTINE DAUX32 DAUX32
C REV IV 07/24/86SLIP

*C CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX32
*C DAUX32
*C -1DAUX32
*C (C23) - (B22)(PHI) (A23) DAUX32

C DAUX32
C -1DAUX32

*C (C32) - (B32)(PHI) (A22) DAUX32
C DAUX32

IMPLICIT REAL*8 (A-H,O-Z) DAUX32
COMMON/CONTRL/ TIME,NSEC,NJNT,NPL.NBLT,NBAC,NVEH,NCRND, DAUX32

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPC PAGE
COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HiA(3,60),HB(3,60), SLIP

RPHI(3,30),HiT(3,3,60),SPRING(S,90),VISC(7,90), DAUX32
* JNT(30) ,IPIN(30) ,ISING(30) , ILOB(30) ,JOINTF(30) DAUX32

COMIION/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),DAUX32
*F(3,30),TQ(3,30),WJ(30),A1l(3,3,30) SLIP

CO14MON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), DAUX32
* HHT(3,3,12),RK1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),DAUX32
*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), DAUX32
*KQ1(12),KQ2(12),KQTYPE(12) DAUX32

LOGICAL*l FREE,LDMIY 80386
COMIION/TEMPVS/ C(3,3,600),RHS(3,54),IJK(54,54),IJ.NQ2S CHGIII

* DN(3,3),DM(3,3),BN(3),IDUM(416),FREE(30) SLIP
* ,LDMHIY(2),DMMIY(27859) 80386

CALL ELTIME(i,18) DAUX32
NQSJNT - NQ2S + NJNT DAUX32
DO 60 N-1,NQ DAUX32
IF (KQTYPE(N).LT.0) CO TO 60 DAUX32
Ki - KQ1(N) DAUX32
K2 - KQ2(N) DAUX32
NNS - NQ2S - NQ + N DAUX32
IF (KL.LE.1) GO TO 43 DAUX32
IF (IABS(JNT(KI-1)).EQ.O) GO TO 43 DAUX32
IF (FREE(K1-1)) CO TO 43 SLIP
IF (ISING(KI).NE.O) GO TO 43 DAUX32

C DAUX32
C -1 DAUX32
C C23(K1-1,N) - B22(K1-1,K1)Pfil (K1)A23(Kl,N) DAUX32
C DAUX32
C -1 DAUX32
C C32(N,K1-1) - B32(N,KL)PHI (KI)A22(KlKI-l) DAUX32
C DAUX32

KJNT -NQSJNT + KI - 1 DAUX32
IJ - IJ+1 DAUX32
IJK(KJNT,NNS) - IJ D)AUX32
IJK(NNS,KJNT) - IJ+l DAUX32
DO 42 1-1,3 DAUX32
DO 42 J-1,3 DAUX32
sum - 0.0 DAUX32
TUM - 0.0 DAUX32
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DO 41 K-1,3 DAUX32
SUM - SUM + A22(K,I,2*K1-2) * RPHI(K,KI) * A23(K,J,2*N-1 ) DAUX32

41 TUM - TUM + B32(I,K,2*N-1 ) * RPHI(K,KI) * A22(K,J,2*KI-2) DAUX32
C(I,J,IJ ) - -SUM DAUX32

42 C(I,J,IJ+I) - -TUM DAUX32
IJ - IJ+l DAUX32

43 IF (K2.LE.1) GO TO 46 DAUX32
IF (IABS(JNT(K2-1)).EQ.O) GO TO 46 DAUX32
IF (FREE(K2-1)) GO TO 46 SLIP
IF (ISING(K2).NE.O) GO TO 46 DAUX32

C DAUX32
C -1 DAUX32
C C23(K2-1,N) - B22(K2-1,K2)PHI (K2)A23(K2,N) DAUX32
C DAUX32
C -1 DAUX32
C C32(N,K2-1) - B32(N,K2)PHI (K2)A22(K2,K2-1) DAUX32
C DAUX32

KJNT - NQSJNT + K2 - I DAUX32
IJ - IJ+l DAUX32
IJK(KJNT,NNS) - IJ DAUX32
IJK(NNS,KJNT) - IJ+l DAUX32
DO 45 1-1,3 DAUX32
DO 45 J-1,3 DAUX32
SUM - 0.0 DAUX32
TUM - 0.0 DAUX32
DO 44 K-1,3 DAUX32
SUM - SUM + A22(K,I,2*K2-2) * RPHI(K,K2) * A23(K,J,2*N ) DAUX32

44 TUM - TUM + B32(I,K,2*N ) * RPHI(K,K2) * A22(K,J,2*K2-2) DAUX32
C(I,J,IJ ) - -SUM DAUX32

45 C(I,J,IJ+I) - -TUM DtkUX32
IJ - IJ+l DAUX32

46 IF (NJNT.LE.O) GO TO 60 DAUX32
DO 56 L-1,NJNT DAUX32
IF (FREE(L)) GO TO 56 SLIP
IF (IABS(JNT(L)).NE.KI) GO TO 51 DAUX32
IF (ISING(KI).NE.O) GO TO 51 DAUX32

C DAUX32
C FOR ANY L SUCH THAT JNT(L) - KI DAUX32
C DAUX32
C -1 DAUX32
C C23(L,N) - B22(L,KI)PHI (KI)A23(KI,N) DAUX32
C DAUX32
C -1 DAUX32
C C32(N,L) - B32(N,KI)PHI (KI)A22(KI,L) DAUX32
C DAUX32

KJNT - NQSJNT +- L DAUX32
IF (IJK(KJNT,NNS).NE.O) GO TO 48 DAUX32
IJ - IJ+l DAUX32
IJK(KJNT,NNS) - IJ DAUX32
IJK(NNS,KJNT) = IJ+l DAUX32
DO 47 J-1,3 DAUX32
DO 47 1-1,3 DAUX32
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C(I,J,IJ ) - 0.0 DAUX32

47 C(I,J,IJ+I) - 0.0 DAUX32

IJ - IJ+l DAUX32

48 JJ - IJK(KJNT,NNS) DAUX32

DO 50 1-1,3 DAUX32

DO 50 J-1,3 DAUX32

SUM - C(I,J,JJ) DAUX32

TUM - C(I,J,JJ+I) DAUX32

DO 49 K-1,3 DAUX32

SUM - SUM + A22(K,I,2*L-1 ) * RPHI(K,KI) * A23(K,J,2*N-1 ) DAUX32

49 TUM - TUM + B32(I,K,2*N-1 ) * RPHI(K,Kl) * A22(K,J,2*L-1 ) DAUX32

C(I,J,JJ) - SUM DAUX32

50 C(I,J,JJ+l) - TUM DAUX32

51 IF (IABS(JNT(L)).NE.K2) GO TO 56 DAUX32

IF (ISING(K2).NE.O) GO TO 56 DAUX32

C DAUX32

C FOR ANY L SUCH THAT JNT(L) - K2 DAUX32

C DAUX32

C -1 DAUX32

C C23(L,N) - B22(L,K2)PHI (K2)A23(K2,N) DAUX32

C DAUX32

C -i DAUX32

C C32(N,L) - B32(N,K2)PHI (K2)A22(K2,L) DAUX32

C DAUX32

KJNT - NQSJNT + L DAUX32

IF (IJK(KJNT,NNS).NE.O) GO TO 53 OAUX32

IJ - IJ+l DAUX32

IJK(KJNT,NNS) - IJ DAUX32
IJK(NNS,KJNT) - IJ+l DAUX32
DO 52 J-1,3 DAUX32
DO 52 1-1,3 DAUX32
C(I,J,IJ ) - 0.0 DAUX32

52 C(I,J,IJ+I) - 0.0 DAUX32

IJ - IJ+l DAUX32

53 JJ - IJK(KJNT,NNS) DAUX32

DO 55 1-1,3 DAUX32
DO 55 J-1,3 DAUX32
SUM - C(I,J,JJ) DAUX32

TUM - C(I,J,JJ+I) DAUX32

DO 54 K-1,3 DAUX32
SUM - SUM + A22(K,I,2*L-1 ) * RPHI(K,K2) * A23(K,J,2*N ) DAUX32

54 TUM - TUM + B32(I,K,2*N ) * RPHI(K,K2) * A22(K,J,2*L-1 ) DAUX32
C(I,J,JJ) - SUM DAUX32

55 C(I,J,JJ+I) - TUM DAUX32
56 CONTINUE DAUX32

60 CONTINUE DAUX32
CALL ELTIME(2,18) DAUX32

RETURN DAUX32
END DAUX32
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SUBROUTINE DAUX33 DAUX33
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX33
c DAUX33
c -1 -1 DAUX33
C (C33) - (B31)(M) (A13) + (B32)(PlHI) (A23) - (B35) DAUX33
C DAUX33
C -1 -1 DAUX33
C (R3) - (B31)(M) (Ul) + (B32)(PHI) (U2) - (V3) DAUX33
C DAUX33

IMPLICIT REAL*8 (A-H,O-Z) DAUX33
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAC,NVEH,NCRND, DAUX33

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PACE
COMON/SGMNTS/ D(3,3,30),WMEG(3,30),WIIECD(3,30),U1(3,30),U2(3,30),DAUX33

* SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSY4(30) DAUX33
COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HtA(3,60),HIB(3,60), SLIP

*RPHI(3,30),HT(3,3,6O),SPRINC(5,90),VISC(7,90), DAUX33
*JNT(30),IPIN(30),ISINC(30),ICLOB(30),JOINTF(30) DAUX33

COMMON/CMATRX/ V1(3,30) ,V2(3,30) ,V3(3,12) ,B12(3,3,60) ,A22(3,3,60) ,DAIJX33
* F(3,30) ,TQ(3,30) ,WJ(30) ,A1!(3,3,30) SLIP

COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24)1 B32(3,3,24), DAUX33
* HHT(3,3,12),RK1(3,12),RK2(3,12) ,QQ(3,12) ,TQQ(3,12) ,DAUX33
*RQQ(3,12), HQQ(3,12),SQQ(I2),CFQQ(12), DAUX33
*KQI(12),KQ2(12),KQ-TYPE(12) DAUX33

COMMON/TEMPVS/ C(3,3,6OO),RHIS(3,54),IJK(54,54),IJ,NQ2SDM4MY(28O92)8O386
CALL ELTIME(1,19) DAUX33
DO 90 N-1,NQ DAUX33
IF (KQTYPE(N).LT.O) CO TO 90 DAUX33
Ki - KQI(N) DAUX33
K2 - KQ2(N) DAUX33
NNS - NQ2S - NQ + N DAUX33

C DAUX33
C -14DAUX33
C RHS(N) - B31(N,KI)M (KI)U1(K1) + B32(N,Kl)PHI (KL)U2(K1) DAUX33
C -1 -1 DAUX33
C + B31(N,K2)M (K2)U1(K2) + B32(N,K2)PAI (K2)U2(K2) DAUX33
C DAUX33
C - V3(N) DAUX33
C DAUX33

DO 63 1-1,3 DAUX33
SUM - 0.0 DAUX33
DO 62 K-1,3 DAUX33

62 SUM - SUM + B31(I,K,2*N-1)*UI(K,Kl) + B32(I,K,2*N-1)*U2(K,KI) DAUX33
*+ B31(1,K,2*N )*UI(K,K2) i B32(I,K,2*N )*U2(K,K2) DAUX33

63 RHS(I,NNS) - SUM -V3(I,N) DAIUX33
C DAUX 33
C -J-1 DAUX33
C C33(N,N) - B31(N,K1)M (Kl)A13(Kl,tl) + B32(N,KI)PiI (Kl)A23(Kl,N)DAUX33
C -1 -1 DAUX33
C + B31(N,K2)M (K2)A13(K2,N) 4-B32(N,K2)PHiI (K2)A23(K2,N)DAUX33
C DAUX33
C -B35(N,N) DAUX33
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C DAUX3 3
IJ - IJ+1 DAUX33
IJK(NNS,NNS) - IJ DAUX33
IF (KQTYPE(N).EQ.2) GO TO 51 DAUX33
IF (KQTYPE(N).EQ.4) GO TO 51 DAUX33
DO 65 1-1,3 DAUX33
DO 65 J-1,3 DAUX33
SUM - -HHT(I,J,N) DAUX33
IF (I.EQ.J) SUM - 1.O+SUM DAUX33
DO 64 K-1,3 DAUX3 3

64 SUM - SUM + B31(I,K,2*N-1)* RW( KI)*A13(K,J,2*N-I) DAUX33
*+ B31(I,K,2*N )* RW( K2)*A13(K,J,2*N ) DAUX33
*+ B32(I,K, 2*N-1)*RPHI(K,KI)*A23(K,J ,2*N-1) DAUX33

+ B32(I,K,2*N )*RPHI(K,K2)*A23(K,J,2*N )DAUX33
65 G(I,J,IJ) - SUM DAUX33

GO TO 59 DAUX33
C DAUX33
C FOR KQTYPE - 2 OR 4. SET C33(N,N) - B*I DAUX33
C WHERE B - SUM OF DIAGONAL ELEMENTS OF DAUX33
C -1 -1 DAUX3 3
c (B31)(M) (A13) + (B32)(PHI) (A23) DAUX33
c DAUX33

51 SUM - 0.0 DAUX33
DO 55 1-1,3 DAUX33
DO 55 K-1,3 DAUX33

55 SUM - SUM + B31(I,K,2*N.1)* RW( K1)*A13(K,I,2*N-1) DAUX33
*+ B31(I,K,2*N )k RW( K2)*A13(K,I,2*N ) DAUX33
*+ B32(I,K,2*N.I)*RPHI(K,Kl)*A23(K, I,2*N1-l) DAUX33
*+ B32(1,K,2*N )*RPHI(K,K2)*A23(K,I,2*N )DAUX33

DO 57 1-1,3 DAUX33
DO 56 J-1,3 DAUX33

56 G(I,J,IJ) - 0.0 DAUX33
57 C(I,I,IJ) - SUM DAUX33
59 IF (N.EQ.NQ) GO TO 90 DAUX3 3

Ni - N+i DAUX33
DO 85 M-N1,NQ DAUX33
IF (KQTYPE(M).LT.O) GO TO 85 DAUX33
MNS - NQ2S - NQ + M DAUX33
IF (ISING(KI).NE.O) GO TO 75 DAUX33
IF (Kl.NE.KQI(M)) GO TO 70 DAUX33
IF (IJK(MNS,NNS).NE.O) GO TO 67 DAUX33

C DAUX33
C FOR ANY M,>N SUCH THAT K1(N) - K1(M) DAUX33
c DAUX33
C -1 DAUX33
c G33(N,M) - C(N,M) + B31(N,K1) M (K1)Al3(KI,M) DAUX33
C -1 DAUX33
c + B32(N,K1)PHI (K1)A23(K1,M) DAUX33
C DAUX33
C -1 DAUX33
C C33(M,N) - C(M,N) + B31(M,K1) M (K1)A'3(K1,N) DAUX33
c -1 DAUX33
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C + B32(H,KI)PHI (KL)A23(KI,N) DAUX33

C DAUX33

IJ - IJ+l DAUX33

IJK(MNS,NNS) - IJ DAUX33

IJK(NNS,MNJS) - IJ+l DAUX33

DO 66 J-1,3 DAUX33

DO 66 1-1.3 DAUX33

C(I,J,IJ ) - 0.0 DAUX33

66 C(I,J,IJ+I) - 0.0 DAUX33

Ii - IJ+l DAUX33

67 JJ - IJK(M1NS,NNS) DAUX33

DO 69 1-1,3 DAUX33

DO 69 J-1,3 DAUX33

SUm - C(I,J,JJ) DAUX33

TUM - C(I,J,JJ+l) DAUX33

DO 68 K-1,3 DAUX33

SUM - SUM + B31(1,K,2*N-1)* RW( KI)*A13(K,J,2*M-1) DAUX33
+ B32(I,K,2*N-I)*RPHI(K,Kl)*A23(K,J,2*M-1) DAUX33

68 TIM - TUM + B31(I,K,2*M-I)* RW( Kl)*A13(K,J,2*N-I) DAUX33
+ B32(IK,2*M-I)*RPHI(K.K1)*A23(K,J.2*N-I) DAUX33

C(I,J,JJ ) - SUm DAUX33

69 C(I,J,JJ+1) - TUM DAUX33
70 IF (KI.NE.KQ2(M)) GO TO 75 DAUX33

IF (IJK(MNS,NNS).NE.0) GO TO 72 DAUX33

C DAUX33
C FOR ANY M>N SUCH THAT KI(N) - K2(M) DAUX33

C DAUX33

C -1 DAUX33

C C33(N,M) - C(NM) + B31(N,K1) M (KI)AI3(K2,M) DAUX33

C -1 DAUX33

C + B32(N,K1)PHI (K1)A23(K2,M) DAUX33

C DAUX33

C -1 DAUX33

C C33(M,N) - C(M,N) + B31(M,K2) M (Kl)A13(KI,N) DAUX33

C -1 DAUX33

C + B32(M,K2)PHI (KI)A23(KI,N) DAUX33

C DAUX33

IJ - IJ+l DAUX33

IJK(MNS,NNS) - IJ DAUX33

IJK(NNS,MNS) - IJ+l DAUX33

DO 71 J-1,3 DAUX33

DO 71 1-1,3 DAUX33

C(I,J,IJ ) - 0.0 DAUX33

71 C(I,J,IJ+1) - 0.0 DAUX33

iJ - IJ+l DAUX33

72 JJ - IJK(MNS,NNs) DAUX33

DO 74 1-1,3 DAUX33
DO 74 J-1,3 DAUX33

SUM - C(I,J,JJ) DAUX33

TUM - C(I,J,JJ+I) DAUX33
DO 73 K-i,3 DAUX33

SUM - SUM + B31(I,K,2*N-I)* RW( KI)*A13(K,J,2*M ) DAUX33
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* + B32(I,K,2*N-1)*RPHI(K,K1)*A23(K,J,2*H DAUX33
73 TUM - 1131 + B31(I,K,2*4 )* RW( K1)*A13(K,J,2*N-1) DAUX33

* + B32(I,K,2*M )*RP1I(K,K1)*A23(K,J,2*N-1) DAUX33
C(I,3,33 )-sum DAUX33

74 C(I,J,Jj+) -TUM DAUX33
75 IF (ISING(K2).NE.O) GO TO 85 DAUX33

IF (K2.NE.KQ1(M)) GO TO 80 DAUX33
IF (IJK(MNS,NNS).NE.O) GO TO 77 DAUX33

C DAUX33
C FOR ANY H&N SUCH THAT 1(2(N) - 1(14) DAUX3 3
C DAUX3 3
C -1 DAUX33
C C33(N,M) - C(N,M) + B31(N,K2) M (K2)A13(K1,M) DAUX33
C -1 DAUX33
C + B32(N,K2)PHI (K2)A23(K1,M) DAUX33
C DAUX33
C -1 DAUX33

*C C33(M,N) - C(M,N) + B31(14,K1) M (K2)A13(K2,N) DAUX33
C -1 DAUX33

*C + B32(14,K1)PHI (K2)A23(K2,N) DAUX33
C DAUX33

13 - IJ+1 DAUX33
IJK(MNS,NNS) - 13 DAUX33
IJK(NNS,MNS) - 13+1 DAUX33
DO 76 J-1,3 DAUX33
DO 76 1-1,3 DAUX33
C(I,J,I3 ) - 0.0 DAUX33

76 C(I,J,IJ+1) - 0.0 DAUX33
IJ - 13+1 DAUX33

77 33 - IJK(MNS,NNS) DAUX33
DO 79 1-1,3 DAUX33
DO 79 J-1,3 DAUX33
sum - C(I,J,JJ) DAUX33
TUM - C(I,J,JJ+1) DAUX33
DO 78 K-1,3 DAUX33
SUM - SUM + B31(I,K,2*N )*RW( K2)*A13(K,J,2*M-1) DAUX33

*+ B39(IK,2*N )*RPHiI(K,K2)*A23(K,J,2*M-1) DAUX33
78 TUM - TUM + . ',2*M-1)* RW( K2)*Al3(K,J,2*N )DAUX33

*+ K,2*M-1)*RPHI(K,K2)*A23(K,J,2*N )DAUX33
C(I,J,JJ ) LDAUX33

79 C(I,J,JJ+1) - TUM DAUX33
80 IF (K2.NE.KQ2(M)) GO TO 85 DAUX33

IF (IJK(l4NS,NNS).NE.O) GO TO 82 DAUX33
C DAUX33
C FOR ANY t1>N SUCH THAT 1(2(N) - 1(2(11) DAUX33
C DAUX33
C -1 DAUX33
C C33(N,M) -C(N,M) + B31(N,K2) M (12)A13(K2,M) DAUX33
C -1 DAUX33
C + B32(N,K2)PHI (K2)A23(K2,M) DAUX33
C DAUX33
C -1 DAUX33
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* C C33(M,N) - C(M,N) + B31(M,K2) M (K2)AI3(K2,N) DAUX33
C -1 DAUX33
C + B32(M,K2)PHI (K2)A23(K2,N) DAUX33
C DAUX33

IJ - IJ+l DAUX33
IJK(MNS,NNS) - IJ DAUX33
IJK(NNS,MNS) - IJ+l DAUX33
DO 81 J-1,3 DAUX33
DO 81 1=1,3 DAUX33
C(I,J,IJ ) - 0.0 DAUX33

81 C(I,J,IJ+I) - 0.0 DAUX33
IJ - Ij+l DAUX33

82 JJ - IJK(MNS,NNS) DAUX33
DO 84 1-1,3 DAUX33
DO 84 J-1,3 DAUX33
SUM - C(I,J,JJ) DAUX33
TUM - C(I,J,JJ+I) DAUX33
DO 83 K-1,3 DAUX33
SUM - SUM + B31(I,K,2*N )* RW( K2)*A13(K,J,2*M ) DAUX33

* + B32(I,K,2*N )*RPHI(K,K2)*A23(K,J,2*1 ) DAUX33
83 TUM - TUM + B31(I,K,2*M )* RW( K2)*A13(K,J,2*N ) DAUX33

* + B32(I,K,2*M )*RPHI(K,K2)*A23(K,J,2*N ) DAUX33
C(I,J,JJ ) - SUM DAUX33

84 C(I,J,JJ+I) - TUM DAUX33
85 CONTINUE DAUX33
90 CONTINUE DAUX33

CALL ELTIME(2,19) DAUX33
RETURN DAUX33
END DAUX33
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SUBROUTINE DAUX44 DAUX44
C REV IV 07/24/86SLIP

IMPLICIT REAL*8(A-H,O-Z) DAUX44
COMMON/CONTRL/ TIME, NSEG ,NJNT, NPL, NBLT ,NBAG ,NVEH ,NGRND, DAUX44

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WJMEGD(3,30),U1(3,30),U2(3,3O),DAUX44

*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) DAUX44
GOMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,6O),HA(3,60),HB(3,60), SLIP

RPHI(3,30),HT(3,3,60),SPRING(5,90),VISG(7,90), DAUX44
*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) DAUX44

GOMMON/CMATRX/ VI(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),DAUX44
*F(3,30),TQ(3,30),Wj(30),All(3,3,30) SLIP

COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), DAUX44
* HHT(3,3,12),RK1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),DAUX44
* RQQ(3,12),fIQQ(3,12),SQQ(12),CFQQ(12), DAUX44
*KQ1(12),KQ2(12),KQTYPE(12) DAUX44

COMMON/FLXBLE/ HF(4,12,8),B42(3,3,24),V4(3,8),NFLEX(3,8) DAUX44
LOCICAL*1 FREE, LDI{MY 80386
COMMON/TEMPVS/ C(3,3,600),RHS(3,54),IJK(54,54),IJ,NQ2S CHGIII

* IDUM(458),FREE(30),LDMMY(2),DMM4Y(27859) 80386
IF (NFLX.EQ.0) GO TO 99 DAUX44
CALL ELTIME(1,33) DAUX44
DO 90 L-1,NFLX DAUX44
NI - NFLEX(1,L) DAUX44
N2 - NFLEX(2,L) DAUX44
N3 - NFLEX(3,L) DAUX44
iJ - iJ±1 DAUX44
DO 10 1-1,3 DAUX44
DO 10 J-1,3 DAUX44
C(I,J,IJ) - 0.0 DAUX44
DO 10 K-1,3 DAUX44

10 C(I,J,IJ) - C(I,J,IJ) +B42(1,K,3*L.2)*RPIII(K,Nl)*B42(J,K,3*L-2) DAUX44
+ B42(1,K,3*L.1)*RPHI(K,N2)*B42(J,K,3*L-1) DAUX44

* + B42(I,K,3*L )*RPHiI(K,N3)*B42(J,K,3*L )DAUX44
NSL - 2*NS+L DAUX44
IJK(NSL,NSL) - IJ DAUX44
DO 20 1-1,3 DAUX44
RHS(I,NSL) - -V4(I,L) DAUX44
DO 20 J-1,3 DAUX44

20 R1iiS(I,NSL) - RIIS(I,NSL) + B42(I,J,3*L-2)*U2(I,N1) DAUX44
*+ B42(I,J,3*L-l)*U2(I,N2) DAUX44
*+ B42(I,J,3*L )*U2(I,N3) DAUX44

IF (L.EQ.NFLX) GO TO 30 DAUX44
LP1 - L+l DAUX44
DO 29 M-LP1,NFLX DAUX44
DO 28 11-1,3,2 DAUX44
IL - NFLEX(II,L) DAUX44
IF (ISINC(IL).NE.O) GO TO 28 DAUX44
DO 27 JJ-1,3,2 DAUX44
IF (NFLEX(II,L).NE.NFLEX(JJ,M)) Go TO 27 DAUX44
NSM - 2*NS+M DAUX4 4
JK - IJK(NSL,NSM) DAUX44
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KJ - IJK(NSM,NSL) DAUX44
IF (JK.GT.O) GO TO 22 DAUX44
IJK(NSL,NSM) - IJ+l DAUX44
IJK(NSM,NSL) - IJ+2 DAUX44
JK - IJ+l DAUX44
KJ - IJ+2 DAUX44
IJ - IJ+2 DAUX44
DO 21 1-1,3 DAUX44
DO 21 J-1,3 DAUX44

21 C(I,J,JK) - 0.0 DAUX44
22 LI - 3*L+II-3 DAUX44

MJ - 3*M+JJ-3 DAUX44
DO 24 1-1,3 DAUX44
DO 24 J-1,3 DAUX44
DO 23 K-1,3 DAUX44

23 C(I,J,JK) - C(I,J,JK) + B42(I,K,LI)*RPHI(K,IL)*B42(J,K,MJ) DAUX44
24 C(J,I,KJ) - C(I,J,JK) DAUX44
27 CONTINUE DAUX44
28 CONTINUE DAUX44
29 CONTINUE DAUX44
30 IF (NQ.EQ.0) GO TO 40 DAUX44

DO 39 M-1,NQ DAUX44
IF (KQTYPE(M).LT.0) GO TO 39 DAUX44
DO 38 11-1,3 DAUX44
LM - 0 DAUX44
IF (NFLEX(II,L).EQ.KQI(M)) LM - 2*M-1 DAUX44
IF (NFLEX(II,L).EQ.KQ2(M)) LM - 2*M DAUX44
IF (LM.EQ.O) GO TO 38 DAUX44
IL - NFLEX(II,L) DAUX44
IF (ISING(IL).NE.O) GO TO 38 DAUX44
NSM - 2*NS+NFLX+M DAUX44
JK - IJK(NSL,NSM) DAUX44
KJ - IJK(NSM,NSL) DAUX44
IF (JK.GT.0) GO TO 32 DAUX44
IJK(NSL,NSM) - IJ+l DAUX44
IJK(NSM,NSL) - IJ+2 DAUX44
JK - IJ+l DAUX44
KJ - IJ+2 DAUX44
IJ - IJ+2 DAUX44
DO 31 1-1,3 DAUX44
DO 31 J-1,3 DAUX44
C(I,J,JK) - 0.0 DAUX44

31 C(I,J,KJ) - 0.0 DAUX44
32 LI - 3*L+II-3 DAUX44

DO 33 1-1,3 DAUX44
DO 33 J-1,3 DAUX44
DO 33 K-1,3 DAUX44
C(I,J,JK) - C(I,J,JK) + B42(I,K,LI)*RPHI(K,IL)*A23(K,J,Lt1) DAUX44

33 C(I,J,KJ) - C(I,J,KJ) + B32(I,K,LI)*RPHI(K,IL)*B42(J,K,LI) DAUX44
38 CONTINUE DAUX44
39 CONTINUE DAUX44
40 IF (NJNT.EQ.0) GO TO 90 DAUX44

386-ATBIV FT1 79



DO 59 M-1,NJNT DAUX44
IF (JNT(M).EQ.0) GO TO 59 DAUX44
DO 58 11-1,3 DAUX44
LM - 0 DAUX44
IF (NFLEX(II,L).EQ.IABS(JNT(M))) LM - 2*M-1 DAUX44
IF (NFLEX(II,L).EQ.M+I) 11I - 2*M DAUX44
IF (LM.EQ.0) GO TO 58 DAUX44
IL - NFLEX(II,L) DAUX44
IF (ISING(IL).NE.0) GO TO 58 DAUX44
NSM - 2*NS+NFLX+NQ+M DAUX44
JK - IJK(NSL,NSM) DAUX44
KJ - IJK(NSM,NSL) DAUX44
IF (JK.GT.O) GO TO 42 DAUX44
IJK(NSL,NSM) - IJ+l DAUX44
IJK(NSM,NSL) - IJ+2 DAUX44
JK - IJ+l DAUX44
KJ - IJ+2 DAUX44
IJ - IJ+2 DAUX44
DO 41 1-1,3 DAUX44
DO 41 J-1,3 DAUX44

41 C(I,J,JK) - 0.0 DAUX44
42 LI - 3*L+II-3 DAUX44

DO 44 1-1,3 DAUX44
DO 44 J-1,3 DAUX44
DO 43 K-1,3 DAUX44

43 C(I,J,JK) - C(I,J,JK) + B42(I,K,LI)*RPHI(K,IL)*BI2(J,K,LM) DAUX44
44 C(J,I,KJ) - C(I,J,JK) DAUX44

IF (FREE(M)) GO TO 58 SLIP
NSM - 2*NS+NFLX+NQ+NJNT+M DAUX44
JK - IJK(NSL,NSM) DAUX44
KJ - IJK(NSM,NSL) DAUX44
IF (JK.GT.0) GO TO 52 DAUX44
IJK(NSL,NSM) - IJ+l DAUX44
IJK(NSM,NSL) - IJ+2 DAUX44
JK - IJ+l DAUX44
KJ - IJ+2 DAUX44
IJ - IJ+2 DAUX44
DO 51 1-1,3 DAUX44
DO 51 J-1,3 DAUX44

51 C(I,J,JK) - 0.0 DAUX44
52 SET - 1.0 DAUX44

IF (IL.EO.M+I) SET - -1.0 DAUX44
DO 54 1-1,3 DAUX44
DO 54 J-1,3 DAUX44
DO 53 K-1,3 DAUX44

53 C(I,J,JK) - C(I,J,JK) + SET*B42(I,K,LI)*RPHI(K,IL)*A22(K,J,L1) DAUX44
54 C(J,I,KJ) - C(I,J,JK) DAUX44
58 CONTINUE DAUX44
59 CONTINUE DAUX44
90 CONTINUE DAUX44

CALL ELTIME(2,33) DAUX44
99 RETURN DAUX44
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END DAUX44
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SUBROUTINE DAUX55 DAUX55

C REV IV 07/24/86SLIP
IMPLICIT REAL*8(A-H,O-Z) DAUX55
COMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, DAUX55

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE

COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),DAUXS5
*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) DAUX55

GOMMON/DESGRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP
*RPHI(3,30),HT(3,3,60),SPRING(S,90),VISC(7,90), DAUX55
*JNT(30),IPIN(3O),ISING(30),IGLOB(30),JOINTF(30) DAUX55

CORMON/CI4ATRX/ V1(3,30),V2(3,3O),V3(3,12),B12(3,3,60),A22(3,3,60),DAUX55
*F(3,30),TQ(3,30),WJ(30),A11(3,3,30) SLIP

GOMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), DAUX55
* HHT(3,3,12),RK1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),DAUX55
*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), DAUX55
*KQI(12),KQ2(12),XQTYPE(12) DAUX55

COMMON/FLXBLE/ HF(4,12,8),B42(3,3,24),V4(3,8),NFLEX(3,8) DAUX55
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DAUX55

*UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI

LOGICAL*1 FREE, LDMRY 80386
COMIION/TEMPVS/ C(3,3,600),RHS(3,54),IJK(54,54),IJ,NQ2S GHGIII

* ,IDUM(458) ,FREE(30) ,LDMI{Y(2) ,DtMY(27859) 80386

GALL ELTIME(1,30) DAUX55
is - 0 DAUX55
DO 99 1-1,NGRND DAUX55
IF (ISING(I).LE.O) GO TO 99 DAUX55
IS - IS+1 DAUX55
IJ - IJ+1 DAUX55
IJK(IS ,IS )-IJ DAUX55
IJK(IS1,ISI1) - j+l DAUX55
DO 11 J-1,3 DAUX55
RHS(J,IS ) - U1(J,I) + W(I)*GRAVTY(J)/G DAUX55
RIIS(J,154-1) - U2(J,I) DAUX55
U1(J,i) - 0.0 DAUX55
U2(J,I) - 0.0 DAUX55
DO 10 K-1,3 DAUX55
G(J,K,IJ ) - 0.0 DAUX55

10 G(J,K,IJ+1) - 0.0 DAUX55

G(J,J,I ) - W(I)/G DAUJX55
U1 G(J,J,IJ+1) - PHIl(J,I) DAUX55

IJ - IJ+1. DAUX55
IF (NrLX.EQ.0) GO TO 19 DAUX55
DO 15 N-1,NFLX DAUX55
LN-O0 DAUX55
IF (NF-LEX(1,N).EQ.I) LN - 3*N-2 DAUX55

IF (NFLEX(2,N).EQ.I) LN - 3*N-I DAUX55
IF (NFLEX(3,N).EQ.I) LN - 3*N DAUX55
IF (LN.EQ.O) GO TO 15 DAUX55
DO 14 J-1,3 DAUX55
DO 14 K-1,3 DAUX55
G(J,K,IJ 1) - B42(K,J,LN) DAUX55

14 G(J,K,IJ±2) - B42(J,K.LN) SLIP
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NNS - 2*NS+N DAUX55
IJK(IS+1,NNS) - IJ+l DAUX55
IJK(NNS,IS+I) - IJ+2 DAUX55
IJ - IJ+2 DAUX55

15 CONTINUE DAUX55
19 IF (NQ.EQ.O) GO TO 30 DAUX55

DO 25 N-1,NQ DAUX55
IF (KQTYPE(N).LT.O) GO TO 25 DAUX55
LN - 0 DAUX55
IF (I.EQ.KQI(N)) LN - 2*N-1 DAUX55
IF (I.EQ.KQ2(N)) LN - 2*N DAUX55
IF (LN.EQ.0) GO TO 25 DAUX55
DO 20 J-1,3 DAUX55
DO 20 K-1,3 DAUX55
G(J,K,IJ+I) - A13(J,K,LN) DAUX55
C(J,K,IJ+2) - A23(J,K,LN) DAUX55
C(J,K,IJ+3) - B31(J,K,LN) SLIP

20 C(J,K,IJ+4) - B32(J,K,LN) SLIP
NNS - 2*NS+NFLX+N DAUX55
IJK(IS ,NNS) - IJ+l DAUX55
IJK(IS+I,NNS) - IJ+2 DAUX55
IJK(NNS,IS ) - IJ+3 DAUX55
IJK(NNS,IS+I) - IJ+4 DAUX55
IJ - IJ+4 DAUX55

25 CONTINUE DAUX55
30 IF (NJNT.EQ.O) GO TO 98 DAUX55

DO 65 N-1,NJNT DAUX55
IF (JNT(N).EQ.O) GO TO 65 DAUX55
LN - 0 DAUX55
IF (I.EQ.IABS(JNT(N))) LN - 2*N-1 DAUX55
IF (I.EQ.N+I) LN - 2*N DAUX55
IF (LN.EQ.O) GO TO 65 DAUX55
SET - 1.0 DAUX55
IF (I.EQ.N+I) SET - -1.0 DAUX55
DO 40 J-1,3 DAUX55
DO 40 K-1.3 SLIP
C(J,K,IJ+I) - SET*AII(J,K,N) SLIP
C(J,K,IJ+3) - SET*AIl(K,J,N) SLIP
C(J,K,IJ+2) - B12(K,J,LN) DAUX55

40 C(J,J,IJ+4) - B12(J,K,LN) SLIP
NNS - NQ2S + N DAUX55
IJK(IS ,NNS) - IJ+l DAUX55
IJK(IS+I,NNS) - IJ+2 DAUX55
IJK(NNS,IS ) - IJ+3 DAUX55
IJK(NNS,IS+I) - IJ+4 DAUX55
IJ - IJ+4 DAUX55
IF (FREE(N)) GO TO 65 SLIP
DO 60 J-1,3 DAUX55
DO 60 K-1,3 DAUX55
C(J,K,IJ+I) - SET*A22(J,K,LN) DAUX55

60 C(J,K,IJ+2) - SET*A22(K,J,LN) SLIP
NNS - NQ2S + NJNT + N DAUX55
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IJK(IS+1,NNS) - I3+l DAUX55
IJK(NNS,IS+1) - 13+2 DAUX55
13 - 13+2 DAUX55

65 CONTINUE DAUX55
98 IS - IS+1 DAUX55
99 CONTINUE DAUX55

CALL ELTIME(2,30)' DAUX55
RETURN DAUX53
END DAUX5 5

386-ATBIV. FTI 84



SUBROUTINE DHHPIN(DD,BN,L,M,N) DHHP IN
C REV IV 07/24/86SLIP
C SETS DD - D(L) IF JOINT M IS NOT PINNED DHHP IN
C OR DD - (I-HH.)(D(L)) IF PINNED DliliPIN
C DHHl-P IN

IMPLICIT REAL*8 (A-H,O-Z) DHHPIN

COMMON/SG?4NTS/ D(3,3,30),WM4EG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),DHiHPIN
* SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYI(30) DHHPIN

COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),IIA(3,60),HB(3,60), SLIP
RPIII(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), DHHPIN

*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) DHHPIN

COMMON/CEULER/ IEULER(30),IiIR(3,3,90),ANG(3,30),ANGD(3,30), JDRIFT
FE(3,30),TQE(3,30),CONST(5,30) JDRIFT

DIMENSION DD(3,3),BN(3) DHHPIN
DO 10 J-1,3 DHHPIN
BN(J) - 0.0 DHHPIN
DO 10 1-1,3 DHH~PIN

10 DD(I,J) - D(I,J,L) DHiIPIN
LGO - IPIN(M)+8 SLIP
TSIGN - -1.0 DHHPIN
GO TO (90,90,90,20,90,90,90,90,30,90,90,90,90,30,30) ILGO SLIP

20 IF (IEULER(M).GE.7) GO TO 90 D11HPIN
IF (IEULER(M).GE.4) GO TO 30 DHHPIN
TSIGN - 1.0 DHHPIN
DO 21 J-1,3 DH1HPIN
DO 21 1-1,3 DHH PIN

21 DD(I,J) - 0.0 D14H~PIN
30 DO 31 J-1,3 DH~HPIN

BN(J) - HB(1,N)*D(1,J,L) + HiB(2,N)*D(2,J,L) + IIB(3,N)*D(3,J,L) DHHPIN
DO 31 1-1,3 DHHPIN

31 DD(I,J) - DD(I,J) + TSIGN*BN(J)*HB(I,N) DHHIPIN
90 RETURN DIIHPIN

END D1HHPIN
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SUBROUTINE DINT DINT

C REV IV 07/23/86TWOPI

IMPLICIT REAL*8 (A-H,O-Z) DINT
COMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, DINT

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE

COMMON/INTEST/ SGTEST(3,4,30),XTEST(360 ),SEGT(120),REGT(120) DINT

C NOTE: XTEST SINGLY DIMENSIONED HERE. DINT

REAL SEGT DINT
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DINT

* UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI

COMMON/CDINT/ UU(4),GH(3,4), DINT
* E(3,240), F(5,240),GG(5,240),Y(5,240),U(5,240), DINT
* H,HPRINT,HS,TPRINT,TSTART,ICNT,IDBL,IFLAG,IDMMY 80386

COMMON/COMAIN/ VAR(240),DER(240),DT,HO,HMAX,HMIN,RSTIME, DINT
* ISTEP,NSTEPS,NDINT,NEQ,IRSIN,IRSOUT DINT

LOGICAL LNRT TGMODI
CALL ELTIME(1,3) DINT
IF (ISTEP.NE.O) GO TO 11 DINT

C DINT
C IN-O: INITIAL CALL TO INTEGRATOR - INITIALIZE AND RESET PARAMETERSDINT
C NOTE: FOR EARLIER VERSIONS OF CVS, THE VARIABLE 'IN'(ISTEP IN THE DINT
C CALLING PROGRAM) RAN FRON 1 TO NSTEPS+I, NOW IT RUNS FROM DINT
C 0 TO NSTEPS. 'DINT
C DINT

TPRINT - TIME DINT

IDBL - 2 DINT
K - 0 DINT
GO TO 13 DINT

C DINT
C IN#O: ADVANCE TPRINT - TIME TO RETURN TO CALLING PROGRAM. DINT
C DINT

11 TPRINT - TPRINT + DT DINT

H - HPRINT DINT

C DINT
C ENTRY TO ADVANCE INTEGRATOR DINT
C DINT

12 K - I DINT
CALL UPDATE(K) DINT

C DINT
C NEGATIVE K FROM UPDATE IS INDICATOR TO RESET INTEGRAROR. DINT
C DINT

IF (K.EQ.1) GO TO 15 DINT
C DINT
C RESET OR INITIALIZE INTEGRATOR. DINT

C DINT
13 - HO DINT

IIPRINT - HO DINT

[iS - 0.0 DINT

ICNT - -2 DINT

IF (ISTEP.EQ.O .OR. NPRT(26).EQ.2) CALL OUTPUT(O) DINT
CALL PDAUX (VAR,DER,NEQ,K) DINT
IF (ISTEP.NE.O .AND. NPRT(26).EQ.2) CALL OUTPUT(l) DJNT

386-ATBIV FTI 86



DO 14 I-1,NEQ DINT
F(1,I) - VAR(I DINT
F(2,I) - DER(I) DINT
DO 14 J-3,5 DINT
F(J,I) - 0.0 DINT
U(J,I) - 0.0 DINT

14 Y(J,I) - 0.0 DINT
IF (ISTEP.EQ.O) GO TO 65 DINT
K- DINT

C DINT
C ADJUST H (CURRENT TIME STEP) IF IT WILL ADVANCE T BEYOND TPRINT. DINT
C DINT

15 IF (H+EPS(8).GE.TPRINT-TIME) H - TPRINT-TIME DINT
C DINT
C BACKUP ENTRY POINT IF H HAS BEEN HALVED. DINT
C DINT

16 Dl - O.5*HDl
CALL TRIGFS x-
TSTART - TIME DINT
DO 20 I-1,NEQ DINT
U(3,I) - Y(5,I) DINT
U(4,I) - U(5,I) DINT
DO 20 J-1,5 DINT

20 GG(J,I) - F(J,I) DINT
CALL OMPUTE (K,1,D1) DINT
IF (K.LT.O) GO TO 50 DINT
CALL ADJUST (1,D1) DINT
K - 2 DINT
CALL CMPUTE (K,0,D1) DINT
IF (K.LT.0) GO TO 50 DINT
CALL ADJUST (2,D1) DINT
NQUAT - K DINT
K - 3 DINT
CALL CMPUTE (K,l, H) DINT
IF (K.LT.0) GO TO 5O DINT
CALL ADJUST (3,D1) DINT
DO 49 L-1,NDINT DINT
M - 1 DINT
IF (L.EQ.1) M - 0 DINT
IF (NPRT(26).NE.2) CALL OUTPUT(0) DINT
CALL CMPUTE (K,M, H) DI NT
IF (K.LT.0) CO TO 50 DINT
FAIL - 1.0 DINT
JJ - 0 DINT
IJO 47 II-1,NEQ,3 DINT
JJ - JJ+1 DI NT
IF (XTEST(II).LE.O.0) CO TO 47 DINT
TT - DER(II)**2 + DER(II+1)**2 + DER(II+2)**2 DINT
TX - VAR(II)**2 + VAR(II+1)**2 + VAR(II+2)**2 DINT
TE - 0.0 DINT
TY - 0.0 DINT
12 - 11+2 DINT
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DO 45 1-11,12 DINT

Z - G(5,I)*(VAR(I)-GG(1,I)) +GG(2,I) +H*(GG(3,I)+H*GG(4,I)) DINT

TE -TE + (DER(I)-Z)**2 DINT
TYD -TT + TX*GG(5,I)**2 DINI'
IF (TYD.EQ.O.O) TYD - 1.0 DINT

45 TY - TY + (DER(I)-Z)**2/TYD DINT
TM - 1000.O*TIME DINT
IF (NPRT(25).NE.O) WRITE (6,46) TM,SEGT(JJ),REGT(JJ),TT,TE,TY, DINT

*(XTEST(l),I-II,12) DINT
46 FORM4AT ('0 DINT CONy. TEST',F1O.3,2X.A4,2X,A8,6Gl2.4) DINT

IF (TT.LT.XTEST(II)) GO TO 47 DINT
IF (XTEST(II+1).GT.O.O .AND. TE.LT.XTEST(II+1)) CO TO 47 DINT
IF (TY.GT.XTEST(II+2)) GO To 48 DINT

47 CONTINUE DINT
FAIL - 0.0 DINT

*48 CALL ADJUST (4,D1) DINT
IF (FAIL.EQ.O.O) GO TO 60 DINT

IF (L.EQ.NDINT) GO TO 49 DINT
CALL CMPUTE (K,1,D1) DINT
IF (K.LT.O) GO TO 50 DINT

CALL ADJUST (5,D1) DINT
*49 CONTINUE DINT

IF (NPRT(25).EQ.O) WRITE (6,46) TM,SEGT(JJ),REGT(JJ),TT,TE,TY, DINT
*(X'EST(I),I-II,12) DINT

50 WRITE (6,51) TIME,14 DINT
51 FORKAT('0 TEST FAILED AT TIME - ',F1O.6,' FOR H1 - ',F1O.6) DINT

ICNT - 0 DINT
IDBL - IDBL+2 DINT
IF (IDBL.GT.6) IDBL - 6 DINT
IF (K.GE.O) GO TO 58 D :
IF (ll.GT.fHMIN+EPS(8)) GO TO 59 DINT
WRITE (6,52) DINT

52 FORI4AT('O PROGtN1F TERMINATED. PDAUX NEC SQRT. H < HIMIN+EPS8.'/ DINT
IRERUN PROGRAM WITH SMALLER HMIN ON INPUT CARD A.4D) DINT

STOP 31 DINT
58 IF (H.LE.HIMIN+EPS(8)) GO To 61 DINT

IF (NPRT(26).EQ.2) CALL OUTPUT(1) DINT
59 TIME - TSTART DINT

H - O.5*H DINT

HPRINT - O.5*HPRINT DINT
K - 2 DINT
GO TO 16 DINT

60 IF (4.GT.O.74*HPRINT) ICNT - ICNT+I DINT
61 K -4 DINT

M-O0 DINT
IF (H.GT.HMIN .AND. IDBL.GT.2) IDBL -IDBL-1 DINT
GG4 - 2.O*H DINT

GG5 - DEXP(.1600.O*H) DINT
Do 63 I-1,NEQ DINT
F(3,I) - GG(3,I) + GG4*GG(4,I) DINT
F(4,I) - GG(4,I) DINT
F(5,I) - CG(5,I) DINT
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Y(3,I) - Y(1,I) DINT
Y(4,I) - Y(2,I) DINT
Y(5,I) - GG5*U(3,I) DINT

63 U(5,I) - GG5*U(4,I) DINT
CALL QSET(F,Y,VAR,DER,IZQUAT) DINT
CALL PDAUX (VAR,DER,H,K) DINT
DO 64 I-1,NEQ DINT
F(1,I) - 'JAR(I) DINT

64 F(2,I) - DER(I) DINT
HS - H D INT
IF (ICNT.LT.IDBL) GO TO 65 DINT
ICNT - 0 DINT
H - DMIN1(2.0*H,l*IAX) DINT
HPRINT - DHIN1 (2.- OHPRINT, H1AX) DINT

65 CALL UPDATE(2) DINT
XPRINT - TPRINT - TIHE TGMODI
IF(XPRINT.GE.EPS(8).ANID.NPRT(26)NE3ANDNPR-T(26).GE.) TGHOD1
*CALL OUTPUT(1) TGMOD1
IF(XPRINT.GE.EPS(8)) GO TO 12 TGMOD1
LNRT - .FALSE. TGHODL
IF(NPRT(26).GE.o) LNRT - .TRUE. TGMOD1'
IFCNPRT(26).LT.0) INRT - IABS(NPRT(26)) TG14ODI
IF(NPRT(26) .LT.O) LNRT - (14D(ISTEP,INRT).£Q.O) TGOMOt-"'i
IF(LNRT) CALL OUTPUT(1) TGHODI
CALL ELTIME(2,3) DINT
RETURN DI NT
END DI NT
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SUBR)UTINE DOTT31 (A,B,C) DOTT31
C REV 17 12/20/76DOTT31
C PERFORMS MATRIX 14ULTIPLICATION C - AB' DOTT31C WHERE C IS A 3X3 MATRIX, AND A AND B ARE VECTORS OF LENG-H 3. DOTT31C 

DOTT31
IMPLICIT REAL*8 (A-H,O-Z) DOTT31
DIMENSION A(3) , B(3) , C(3,3) DOTT31
DO 10 1-1,3 

DOTT31
DO 10 J-1,3 

DOTT31
10 C(I,J) - A(I)*B(J) 

DOTT31
RETURN 

DOTT31
END 

DOTT31
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SUBROUTINE DOTT33 (A,B,C) DOTT33
C REV 17 O1/03/77DOTT33
C PERFORMS MATRIX MULTIPLICATION C - AB' DOTT33
C WHERE A, B AND C ARE ALL 3X3 MATRICEES. DOTT33
C o DOTT33

IMPLICIT REAL*8 (A-H,O-Z) DOTT33
DIMENSION A(3,3) , B(3,3) , C(3,3) DOTT33

DO 10 1-1,3 DOTT33
DO 10 J=1,3 DOTT33

10 C(I,J) - A(I,1)*B(J,I) + A(I 2)*B(J,2) + A(I,3)*B(J,3) DOTT33
RETURN DOTT33
END DOTT33
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SUBROUTINE DOT31 (A,B,C) DOT31
C REV 17 01/03/77DOT31
C PERFORMS MATRIX MULTIPLICATION C A'B DOT31
C WHERE A IS A 3X3 MATRIX, AND B AND C ARE VECTORS OF LENGTH 3. DOT31
C - DOT31

IMPLICIT REAL*8 (A-H,O-Z) DOT31
DIMENSION A(3,3) , B(3) , C(3) DOT31
C(I) - A(1,1)*B(1) + A(2,1)*B(2) + A(3,1)*B(3) DOT31

C(2) - A(1,2)*B(1) + A(2,2)*B(2) + A(3,2)*B(3) DOT31
C(3) - A(1,3)*B(1) + A(2,3)*B(2) + A(3,3)*B(3) DOT31

RETURN DOT31
END DOT31
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SUBROUTINE DOT33 (A,B,C) DOT33
C REV 17 O1/03/77DOT33
C PERFOR14S MATRIX MULTIPLICATION C - A'B DOT33
C WHERE A, B AND C ARE ALL 3X3 MATRICEES. DOT33
C * DOT33

IMPLICIT REAL*8 (A-H,O-Z) DOT33
DIMENSION A(3,3) , B(3,3) , C(3,3) DOT33
DO 10 1-1,3 DOT33
DO 10 J-1,3 DOT33

10 C(I,J) - A(1,I)*B(I,J) + A(2,I)*B(2,.J) + A(3,I)*B(3,J) DOT33
RETURN DOT33
END DOT33
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SUBROUTINE DRCIJK (D,ANG,ID,HT,J) DRCIJK
C REV 18 02/24/78DRCIJK

IMPLICIT REAL*8 (A-H,O-Z) DRCIJK
DIMENSION D(9,22),HT(9,42),ANIG(3,2-4,ID(4,22),T1(9).T-2(9) DRCIJK
1- - ID(4,J) 0DRCIJK
IF (M.NE.O) GO TO 10 DRCIJK
GALL DRCYPR (D(1,J),ANG(1,J),ID(1,J)) DRCIJK
GO TO 99 DRCIJK

10 CALL DRCYPR (T1,ANG(1,J),ID(1,J)) DRCIJK
IF (M.LT.0) GO TO 20 DRCIJK
CALL M4AT33 (Tl,D(1,M),D(1,J)) DRCIJK
GO TO 99 DRCIJK

20 M - -M DRCIJK
CALL D0T33 (HT(1,2*J-3),D(I,14),D(1,J)) DRCIJK
CALL MAT33 (T1,D(1,J),T2) DRCIJK
CALL MAT33 (HT(1,2*J-2),T2,D(I,J)) DRCIJK

99 RETURN DRCIJK
END DRCIJK
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SUBROUTINE DRCQUA I ,Q) DRCQUAC 
REV) 111.5 07/31/85JTF785

C COMPUTES DIRECTION COSINE M4ATRIX FROM QUATERNIONS DRCQUA
IMPLICIT REAL*8(A.-H,O-Z) 

DRCQUA
DIMENSION DC(3,3)rQ(4) 

DRCQUA
C - Q(1)**2 - Q(2)**2 - Q(3)**2 -Q(4)**2 JTF785DO 12 I - 1,3 

DRCQUA
DO 10 J - 1,3 

DRCQUA
10 DC(I,J) - 2.O*Q(I+1)*Q(J+1) 

DRCQUA12 DC(II) - DC(I,I) + C DRCQUA
E -Q(1) + Q(1) 

DRCQUA
DO 14 I - 1,3 

DRCQtJA
J -I + MOD(I,3) 

DRCQIJA
K I + MOD(I+1,3) 

DRCQUA
D -E*Q(I+1) 

DRCQUADC(K,J) - DC(K,J) - D DRCQIJA14 DC(J,K) - DC(J,K) + D DRCQUADO 18 I -1,3 
DRCQUA

DO 18 J - 1,3 
DRCQUA18 IF(DABS(DC(I,J)).CT1IODO)DC(IJ) 

-DSICN(1.ODO,DC(I,.J)) DRCQUARETURN 
DRCQUAEND 
DRCQUA
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SUBROUTINE DRCYPR (D,A,ID) 
DRCYPRC 

REV IV 07/23/86TWOPIC SETS UP 3X3 DIRECTION COSINE MATRIX FOR GIVEN YAW,PITCH AND ROLL. DRCYPR
C 

DRCYPRC ARGUMENTS: o 
DRCYPRC D: 3X3 DIRECTION COSINE MATRIX TO BE COMPUTED. DRCYPRC A: ARRAY OF LENGTH 3 CONTAINING ROTATATION ANGLES (DEGREES). DRCYPRC Ii: AXIS OF ROTATION FOR IST ANGLE (1,2,3 - X,Y,Z) DRCYPRC 12: AXIS OF ROTATION FOR 2ND ANGLE (1,2,3 - X,Y,Z) DRCYPRC 13: AXIS OF ROTATION FOR 3RD ANGLE (1,2,3 - XYZ) DRCYPR

C 
DRCYPRIMPLICIT REAL*8 (A-H,O-Z) 
DRCYPRCOMMON/CNSNTS/ PI,RADIANI,G,THIRD,EPS(24), 
DRCYPR* UNITL,UNITM,UNITTGRAVTY(3),TWOPI 
TWOPI

DIMENSION D(3 ,3),A(3),ID(3),T(3,3),B(3),S(3) 
DRCYPR

IDSUM = ID(1) + ID(2) + ID(3) 
DRCYPRDO 12 1-1,3 
DRCYPRB(1) - A(I)*RADIAN 
DRCYPR

DO 11 J-1,3 
DRCYPR11 D(I,J) - 0.0 
DRCYPR12 D(I,I) - 1.0 
DRCYPRDO 30 N-1,3 
DRCYPRIDN - IABS(ID(N)) 
DRCYPRM - 4 - IDN 
DRCYPRIF (ID(N).LT.O) M - IDSUM - ID(N) 2 DRCYPRIF (B(M).EQ.O.0) GO TO 30 DRCYPRCALL ROT (T,IDN,B(M)) 
DRCYPRDO 23 J-1,3 
DRCYPRDO 21 K-1,3 
DRCYPRS(K) - D(K,J) 
DRCYPR

21 D(K,J) - 0.0 
DRCYPRDO 22 1-1,3 
DRCYPRDO 22 K-1,3 
DRCYPR

22 D(I,J) - D(I,J) + T(I,K)*S(K) 
DRCYPR23 CONTINUE 
DRCYPR30 CONTINUE 
DRCYPRRETURN 
DRCYPR

END DRCYPR

3RBY PR
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SUBROUTINE DRIFT DRI FT
*C REV IV 07/24/86SLIP

C CORRECTS FOR DRIFT IN CONSTRAINED JOINTS DRIFT
*c DRIFT
*c DRIFT

IMPLICIT REAL*8(A-H,O-Z) DRIFT
COIMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEHi,NGRND, DRIFT

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG DRIFT
COMIION/SCMNTS/ D(3,3,30),WMEG(3,30),t4MEGD(3,30),U1(3,30),U2(3,30),DRIFT

SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYI(30) DRIFT
COMIION/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60). SLIP

RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), DRIFT
* JNT(30) ,IPIN(30) ,ISING(30) , ILOB(30) ,JOINTF(30) DRIFT

COMMON/CEULER/ IEULER(30),HIR(3,3,90),ANG(3,30),ANCD(3,30), DRIFT
*FE(3,30),TQE(3,30),CONST(5,30) DRIFT

COMiMON/CNSNTS/ PI,RADIAN,G,THiIRD,EPS(24), DRIFT
* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI

COMMON/TEMPVS/ T1(3),T2(3),T3(3),T4(3),TP(3,3),HL(3),Hi2(3) DRIFT
* DMMY(35086) 80386

IF (NJNT.EQ.O) GO TO 51 DRIFT
DO 50 J-1,NJNT DRIFT
K - IABS(JNT(J)) DRIFT
IF (K.EQ.O) GO TO 50 DRIFT
IF (ISING(J+1).LT.O) GO TO 5O DRIFT

C DRIFT
M - 0 DRIFT
IF (IPIN(J).EQ.1) M -4 DRIFT
IF (IPIN(J).EQ.6) M -4 SLIP
IF (IPIN(J).EQ.7) M 4 SLIP
IF (IABS(IPIN(J)).NE.4) GO TO 15 DRIFT
IF (IEULER(J).EQ.1) M - 2 DRIFT
IF (IEULER(J).EQ.2) M -3 DRI FT
IF (IEULER(J).EQ.3) M - I DRIFT
IF (IEULER(J).EQ.4) M - 4 DRIFT
IF (IEULER(J).EQ.5) M - 4 DRIFT
IF (IEULER(J).EQ.6) M - 4 DRIFT

15 IF (M.EQ.O) GO TO 50 DRIFT
IF(M.EQ.4)GO, TO 23 DRIFT
IF(M.NE.3)GO TO 21 [DRIFT
CALL EJOINT(-1,J) DRIFT
CALL CROSS(HIIR(1,2,2*J+29),IIIR(1,I,2*J+29),T1) DRIFT
DO 17 I - 1,3 DRIFT
IHL(I) - CONST(4,J)*HIR(I,I,2*J+29) + CONST(5,J)*TI}I) DRIFT

17 112(l) - HIR(I,3,2*J+30) DRIFT
GO TO 25 DRIFT

21 DO 22 1- 1,3 DRIFT
111(I) - HIR(I,M,2*J+29) DRIFT

22 l12(I) - HIR(I,M+i,2*J+30) DRI FT
GO TO 25 DRIFT

23 DO 24 1- 1,3 DRIFT
fil(l) - fB(I,2*J-1) DRIFT

24 H2(1) - IIB(1,2*J) DRI FT
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C DRIFT
* C **ADJUST DC MATRIX FOR CONSTRAINED JOINTS **DRIFT

C DRIFT
25 CALL DOT31(D(1,1,K),H1,T1) DRIFT

CALL MAT31 (D(1,1,J+l),T1,T2) DRIFT
CT - T2(1)*H2(1) + T2(2)*H2(2) + T2(3)*H2(3) DRIFT
IF(M.GE.3)GO TO 28 DRIFT
ST - L.O/DSQRT((1.O - CT)*(1.O + CT)) DRIFT
DO 27 I - 1,3 DRIFT

27 T2(I) - (H2(I) - CT*T2(I))*ST DRI FT
CT - 1.0/ST DRIFT

28 CALL CROSS(H2,T2,T3) DRI7TC
DO 30 L-1,3 DRIFT
CALL CROSS (T3,D(l,L,J+1),T4) DRIFT
ST - T3(1)*D(1,L,J+1) + T3(2)*D(2,L,J+1) + T3(3)*D(3,L,J+1) DRIFT
ST - ST/(1.O + CT) DRIFT
DO 30 1-1,3 DRIFT

30 D(I,L,J+1) - CT*D(I,L,J 1) - T4(I) + ST*T3(I) DRIFT
C DRIFT
C **RENORM4ALIZATION OF DIRECTION COSINE MATRIX BY **DRIFT

C **AVERAGING MATRIX AND TRANSPOSE OF ITS INVERSE **DRIFT

C DRIFT
DO 33 ITER- 1,10 DRI FT
CALL CFACTT (D(1.,1,J4-1),TP,DET) DRIFT
DO 32 L - 1,3 DRIFT
DO 32 I - 1,3 DRIFT
D(I,L,J+1) - 0.5*(D(I,L,J+1)±TP(L,I)/DET) DRIFT

32 IF (DABS(D(I,L,J±1)).LT.EPS(15)) D(I,L,J+1) - 0.0 DRIFT
IF (DABS(DET-1.O).LT.EPS(6)) CO TO 41 DRIFT

33 CONTINUE DRIFT
WRITE (6,34) J,TIME,DET DRIFT

34 FORMAT (44110 DRIFT RENORRALIZATION DID NOT CONVERGE FOR, DRIFT
1011 JOINT NO.,13,71i TIME -,F1O.6,6H DET -,FIO.6) DRIFT

C DRIFT
C **ADJUST WMEG FOR CONSTRAINED JOINTS **DRIFT

C DRIFT
41 IF(M.NE.4)GO TO 43 DRIFT

11W - H2(1)*WMEG(1,J+1) - H1(l)*WI1EG(1,K) DRIFT
* + H2(2)*WMEG(2,J+1) - H1(2)*WMEG(2,K) DRIFT
* + H2(3)*WMEG(3,J+1) - HIl(3)*WMEG(3,K) DRIFT

GALL DOT31 (D(L,1,K),WMEG(1,K),T1) DRIFT
CALL MtAT31 (D(1,1,J+1),T1,WME(1,JTI-)) DRIFT
DO 42 1-1,3 DRIFT

42 WMEG(I,J+1) - WMEG(I,J+1) + IIW*Hi2(l) DRIFT
GO TO 50 DRIFT

43 IF(M.NE.3)GO TO 47 DR IFT
CALL DOT3L(D(1,1,K) ,IiIR(1,2,2*JF-29) ,T1) DRI FT
CALL MAT31(D(1,1,J+1),T1,H1) DRIFT
GO TO 48 DRIFT

47 CALL MAT31(D(1,1,J+1),T1,T2) DRIFT
CALL CROSS(T2,112,H1) DRIFT

48 CALL DOT3I(D(1,1,K) ,WMEC(1,K) .TI) DRIFT
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CALL MAT31(D(1,1,J+1),T1,T2) DRIFT
H- H1(l)*(T2(1) - '4KEG(1,j+1)) DRIFT
* + HI(2)*(T2(2) - WIIEG(2,J+1)) DRIFT
* + H1(3)*(T2(3) - WMEG(3,J+1)) DRIFT

DO 49 I - 1,3 0 DRIFT
49 WIIEG(I,J+1) - WMEG(I,J+1) + HW*H1(I) DRIFT
5O CONTINUE 

DRIFT
51 RETURN 

DRIFT
END DRIFT
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SUBROUTINE DSETD(D,TH,T) DSETD
C REV IV 07/23/86TWOPI
C UPDATES A DIRECTION COSINE MATRIX (D) DSETD
C USING AN INCREMENTAL ANGUL.AR MOTION (TH). DSETD
C ARGUMENTS D: IX3 DIRECTION COSINE MATRIX TO BE UPDATED. DSETD
C THl: 3 COMPONENTS OF INCREMENTAL ANGULAR MOTION DSETD
C ABOUT LOCAL X,Y AND Z AXIS RESPECTIVELY. DSETD
C T: MAGNITUDE OF VECTOR THl COMPUTED BY ROUTINE. DSETD
C DSETD

IMPLICIT REAL*8(A-H,O-Z) DSETD
DIMENSION D(3,3),TH(3),S(3),TEMP(3,3) DSETD
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DSETD

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
T-DSQRT(TH(1)**2+TH(2)**2+TH(3)**2) DSETD
IF(T.EQ.O. )RETURN DSETD
ST-DS IN (T) DSETD
CT-b--)S(T) DSETD
STT-ST/T DS ETD
CTT..STT**2/( 1. 4CT) DSLTD
DO 13 J-.1,3 DSETD
S(l)--THl(3)*D(2,J)4-TH(2)*D(3,J) DSETD
S(2)- T[1(3)*D(1,J)-TH(1)*D(3,lJ) DSETD
S(3)--TH(2)*D(1,J)4+TH(1)*D(2,J) DSETD
DTT-(THl(1)*D(1,J)+THi(2)*D(2,J)+TH(3)*D(3,J))*CTIT DSETD
DO 5 K-1,3 DSETD

5 D(K,J)-D(K,J)*CT-STT*S(K)+TH(K)*DTT DSETD
10 CONTINUE DSETD

C DSETD
C RENORMALIZATION OF DIRECTION COSINE MATRIX DSETD
C BY AVERAGING MATRIX AND TRANSPOSE OF ITS INVERSE. DSETD
C DSETD

DO 23 ITER-1,1O DS ETD
CALL CFACTT ( I,TE DET) DSETD
DO 22 1-1,3 DSETD
DO 22 J-1,3 DSETD
D(I,J) - O.5*(D(I,J)±TEMP(J,I)/DET) DSETD

22 IF (DABS(D(I,J)).LT.EPS(15)) D(I,J)-O.O DSETD
IF (DABS(DET-1.O).LT.EPS(6)) GO To 24 DSETD

23 CONTINUE DSETD
WRITE (6,27) DET DSETD

27 FORMAT('O DSETD RENORMALIZATION DID NOT CONVERGE, DET -',1PD25.15)DSETD
24 RETURN DSETD

END DSETD
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SUBROUTINE DSETQ(E,TH,ES ,ECD) ST

C REV IV 07/23/86TWOPI
C COMPUTES NEW DIRECTION MATRIX (D), GIVEN ORIGINAL MATRIX (E) DSETQ
C AND INCREMENTAL MOTION EXPRESSED IN QUATERNION FORM. DSETQ
C DSETQ
C ARGUMENTS: DS ETQ
C DSETQ
C E ORIGINAL DIRECTION COSINE MATRIX. DSETQ
C Ti! COMPONENTS OF Q ( UX SIN A/2, UY SIN A/2, UZ SIN A/2) DSETQ
C ES SIN**2(A/2) DSETQ
C EC :COS (A/2) DSETQ
C D :NEW DIRECTION COSINE MATRIX. DSETQ
C DSETQ

IMPLICIT REAL*8(A-H,O-Z) DSETQ
DIMENSION D(3,3),TH(3),S(3),TEMP(3,3),E(3,3) DSETQ
COMMON/CNSNTS/ PI,RADIAN,G,TIIIRD,EPS(24), DSETQ

*UNITL,UNITM4,UNITT,GRAVTY(3) ,TWOPI TWOPI

CT - 1.0 - 2.O*ES DSETQ
DO 10 J-1,3 DS ETQ
S(1) -TII(2)*E(3,J) - TH(3)*E(2,J) DSETQ
S(2) - TH(3)*E(1,J) - TH(I)*E(3,J) DSETQ
S(3) - TH(1 *E(2,J) - T[1(2)*E(1,J) DS ETQ
DTT - TH(1)*E(1,J) + Tii(2)*E(2,J) + TH(3)*E(3,J) DSETQ
DO 5 K-1,3 DS ETQ

5 D(K,J) - E(K,J)*CT + 2.O*(THi(K)*DTT - EC*S(K)) DSETQ
10 CONTINUE DS ETQ

C DSETQ
C RENORMALIZATION OF DIRECTION COSINE MATRIX DSETQ
C BY AVERAGING MATRIX AND TRANSPOSE OF ITS INVERSE. DSETQ
C DSETQ

DO 23 ITER-1,1O DSETQ
CALL CFACTT(D,TEMP,DET) DS ETQ
DO 22 1-1,3 DSETQ
DO 22 J-1,3 DSETQ
D(I,J) - 0.5*(D(I,J)+TEMP(J,I)/DET) DSETQ

22 IF (DABS(D(I,J)).LT.EPS(15)) D(I,J)-O.O DSETQ
IF (DABS(DET-1.O).LT.EPS(6)) CO TO 24 DSETQ

23 CONTINUE DSETQ
WRITE (6,21) DET DSETQ

27 FORIIAT('O DSETQ RENORMALIZATION DID NOT CONVERGE, DET -',lPD2S.15)DSETQ
24 RETURN DSETQ

END DSETQ
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SUBROUTINE DSMSOL (A,KK,LL: DSMSOL
CRE03 0/87DMO

C SOLVES A SET OF SIMULTANEOUS LINEAR EQUATIONS REVB 03 0/87DSMSOL

C DSMSOL
C ARGUMENTS: *DSMSOL

C A: 2-DIMENSIONAL(KK,KK+1) M4ATRIX OF COEFFICIENTS. DSMSOL
C KK: NUMBER OF EQUATIONS AND UNKNOWNS. DSM4SOL
C LL: 1ST DIMENSION OF A IN CALLING PROGRAM. DSMSOL

C CALLING PROGRAM SETUP: DSMSOL
C A(I,J) FOR I,J-1,KK DSMSOL
C A(I,KK+1) - B(I) FOR I-i,KK DSMSOL
C THE SOLUTION X IS RET"17NED IN COLUMN KK+1 OF A. DSMSOL
C MATRIX A IS DESTPQ.E BY SUBROUTINE. DSMSOL
C DSMSOL

IMPLICIT REAL*8(A-H,0-Z) DSMSOL
DIMENSION A(LL,1) DSMSOL
N - KK DSM50L
Ni - N+1. DSMSOL
DO 50 L-1,N DS1MSOL
Li - L+1 DSMSO0L
BIG - 0.0 DSMSOL
DO 25 I-L,N DSMSOL
IF (DABS(A(I,L)).LE.DABS(BIG)) GO TO 25 DSMSOL
K - I DSM4SOL
BIG - A(I,L) DSMSOL

25 CONTINUJE DSMSOL
IF (BIGNE.O.O) GO TO 30 DSMSOL
WRITE (6,26) DSMSOL

26 FORMAT('O DSMSOL M4ATRIX SINGULAR, PROGRAM TERMINATED.') DSMSOL
STOP 41 DSNS OL

30 BIG - 1.0/BIG DSMSOL
DO 40 J-L,N1 DSIISOL
B - A(K,J) SMSOLl
A(K,J) - A(L,J) DSMSCL

40 A(L,J) - B*BIG DSiISOL
IF (L.EQ.N) GO TO 50 DSMSOL
DO 48 I-Ll,N DSMSOL
IF (A(I,L).EQ.O.0) GO TO 48 DSiMSOTL
DO 45 J-L1,Nl DSMSOL

45 A(I,J) -A(I,J)-A(I,L)*A(L,J) DSMSOL
48 CONTINUE DSMSO0L
50 CONTINUE DSMISO L

IF (N.EQ.i) GO TO 71 DSMISOL
N2 - N-i DSMSOL
DO 60 L-i,N2 DSMSOL
I - N-L DSMSCL
Li - 1+1 D StMS 0L
DO 60 J-L1,,N DSMSOL

60 A(I,Nl) - A(I,N1)-A(I,J)*A(J,Nl) DSMSOL
71 CONTINUE DSM4SOL

RETURN DSMSOL
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SUBROUTINE DZP(li,X.GG,E.P..H) DZP

C REV IV 07/23/86-iw.OPI
C COM4PUTES THE STATE VAORIABLES (X) FROM THE PAR.A.METRZC FORM4 ASSUMED DZP

C IN THE INTEGRATION ROUTINE DINT.- ALSO EVALUATES THE EXPONE141TIAL DZ?

C WEIGHTS (9) IF M 1S NOT ZERO. DZP

C DZP

IHPLICIT REAL*8 (A-H.O-Z) DZP

DIMENlSION X(1),GG(5,1),E(3,1) DZP
COm.N/CNSJTS/ P1 ,RADIAN,G.THIRD, EPS(24), DZP

*UNITL,UNITM4,UNITT-,GRAtVTY(3) ,T;.JOPI T1.~opi

C DZP
CALL ELTIME(1,5) DZ?
IF(M.NE.O) GO TO 10 DZP

C DZP
C COMPUTE STATE VARIABLES ONLYi. DZP
C DZP

DO 5 1-1,N~ DZP
5 X(I) - GG(,I) + R*(GG(2,I)*E(1.I) DZP

+ R*(GG(3,I)*E(2,I) DZP
* + R*(GG(4,I)*E(3,I) ))DZP

GO TO 90 DZP

C DZP
C COMPUTE EXPONENTIAL WEIGHTS AND STATE VARIABLES. DZP

C DZP
10 DO 5O I-1,N DZP

E(I.I) - 1.0 DZP
E(2,I) - 0.5 DZP
E(3,I) - THIRD DZP
IF (CG(5,I).EQ.O.0) GO TO 50 DZP
Z - R*GG(5,I) DZP
13- 0. DZP

IF (DABS(Z).GT.O.004) GO TO 20 DZP
W -4. DZP
A - E(3,I) DZP

E(3,I) - 0. DZP

15 E(3,I) - E(3,I)4-A DZP

A - A*Z/W DZP
W - 1.+1.0 DZP

IF(E(3,I)+A.NE.E(3,I)) GO TO 15 DZP

E(2,I) - 0.5+0.5*Z*E(3,I) DZP
E(1,I) - 1.+Z*E(2,I) DZP
GO TO 50 DZ P

20 IF(L.GT. -40.) W. - DEXP(Z) DZP
E(1,I) - (W-L.)/Z DZP

E(2,I) - (E(1,I)-l.)/Z DZP

E(3,I) - (2.*E(2,I)-l.)/Z DZP
50 X(I) - GG(1,I) + R*(GG(2,I)*E(l.I) DZP

*+ R*(GG(3,I)*E(2,1) Iz

* + R*(GG(4,I)*E(3,I) ))DZP

C DZP
90 CALL ELTIME(2,S) DZP

RETURN DZ P
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SUBROUTINE EDEPIM (A,B,XH,TY,XA,XB,XL,XU) EDEPTH
C REV IV 07/23/86TWOPI
C DETERMINES XA AND XB, THE POINTS OF MA.XIMUM PENETRATION OF TWO EDEPTH

C INTERSECTING ELLIPSOIDS A AllD B. EDEPTH
C AURGUMENTS AB,XM,Z AND X SAME AS FOR SUBROUTI&NE INTERS. EDEPTH

C ARGUMENTS XL AND XU, IF NONZERO, ARE FINAL RESULTS OF LAST CALL. EDEPTH
C EDEPTH

IMPLICIT REAL-*8 (A-H,O-Z) EDEPTH
DIMENSION A(3,3),B(3,3),XMl(3),Y(3).XA(3),XB(3) EDEPTH
COMMON/!CONTRL/ TIME, NSEG ,NJNT. NPL. NBLT, NBAG , NVEH,.NGRU D. EDEPTH

*NS,NQ,NSD,NFLX,NHRNISS,NW, INDF,NJtJTF,NPRT(36) ,NPG PAGE
COM40NCNSNTSI P1, RADIAN G ,THIRD, EPS (24), EDEPTH

UNITL,UNITM,UNITT,GRAVTLY(3) ,TWTOPI TWOPI
DIMENSION CL(3,4),C2(3,4),C3(3,4),XBM(3),PXBL(3),PXAU(3),AB(3,3) EDEPTH
DIMENSION AXA(3),BXBH(3),PXAL(2) ,PXBU(3) EDEPTH
EQUIVALENr.E (XBH(1),C1(1,4)), (PX3L(1) ,C2(1,4)). (PXAU(1),C3(1,4))EDEPTH

C EDEPTH
C INITIAL GUESSES EDEPTH
C XA - Y/T EDEPTH
C XB - M+(Y-M)/T EDEPTH
C L - - !XB-XA!/!AXA! EDEPTH
C U - -!XB-XA!/!B(XB-M)! EDEPTH
C EDEPTH

DI - 0.0 EDEPTH
D2 - 0.0 EDEPTH
DO 9 1-1,3 EDEPTH
XA(l) -Y(I)/T EDEPTH
XBM(I) -(Y(I)-Xli(I))/T EDEPTH
XB (I) -XBM(I)+XI(I) EDEPTH

9 DI - D14-(XB(i)-XA(I))**2 EDEPTH
IF (DABS(T-1.O).LE.EPS(6)) GO TO 31 EDEPTH
ITER - 0 EDEPTH
GALL 14AT33 (A,B,AB) EDEPTH
IF (XL.NE.O.O) GO TO 11 EDEPTH
IF (XU.NE.O.O) GO TO 11 EDEPTH
D3 - 0.0 EDEPTH
DO 10 1-1,3 EDEPTH
AXA(I) - A(I,1)*XA(1) EDEPTH

-' + A(I,2)*XA(2) EDEPTH
* + A(I,3)*XA(3) EDEPTI

D2 -D2 + AXA(I)**2 EDEPTH
BXBM(I) - B(I,1)*XBM(1) EDEPTH

*+ B(I,2)xtXBM(2) EDEPTil
*+ B(I,3)*XBM(3) EDEPTH

10 D3 - D3+BXBM(I)**2 EDEPTH
XL - -DSQRT(D1/D2) EDEPTH
XU - -DSQRT(DL/D3) EDEPTH

C ED EPTH
C SrART OF ITERATION EDEPTH
C EDEPTH

11 ITER -ITERf- EDEPT11
IF (NPRT(17).NE.O) WRITE (6,12) ITER,XL,XU,XA,XB EDEPTH
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*12rFORHAT(' EDEPTH ITER',I6,8G14.6) EDEPTH
IF (ITER.L.E.50) GO TO 14 EDEPTH
WRTITE (6,13) EDEPTH

13 FORMAT(' EDEPTH ITERATION DID NOT CONVERGE') EDEPTH
GO TO 31 *EDEPTH

C EDEPTH
C FORM MATRICES EDEPTH
C CI=-LUAB -- LA UB EDEPTH-
C C2 - Cl EDEPTH
C C3 - Cl' EDEPTH
C EDEPTH

14 XLAU - XU*XL EDEPTH
DO 22 1-1,3 EDEPTH
XBM(I) - 0.0 EDEPTH
DO 22 J-1,3 EDEPTH
C1(I,J) - XLAU*AB(I,J) + XL.*A(I,J) + XU*B(I,J) EDEPTH
C2(I,J) - C1(I,J) EDEPTH
C3(J,I) - C1(I,J) EDEPTH-

22 XBM(I) - XBM(I) - XL--ACI,J)kXI4(J) EDEPTH
C EDEPTH
C SOLVE FOR (XB-M) EDEPTH
C C1(XB-M) - -LAM EDEPTH
C EDEPTH

CALL DSMSOL(C1,3,3) EDEPTH
c EDEPTH
C EVALUATE EDEPTH
C XB - CXB-M)+M EDEPTH
C B (XB -M) EDEPTH
C AXA EDEPTH
C C13 - (1-XA'AXA)/2 EDEPTH
C C23 - (1-(XB-M)'B(XB-M))/2 EDEPTH
C EDEPTH

C13 - 0.0 EDEPTHl
C23 - 0.0 EDEPTH
DO 23 1-1,3 EDEPTH
XB(I) - XBM(I)+XM(l) EDEPTH
BXBM(I) - B(I,1)*XBM(1) EDEPTH-

* + B(1,2)*XBI(2) EDE PTH
*+ B(I,3)*XBM(3) EDEPTI

23 XA(I) - XB(I) + XU*BXBM(I) EDEPTH
DO 24 1-1,3 EDEPTH
AXA(I) - A(I,l)*XA(1) EDEPTH

*+ A(I,2)*XA(2) EDEPTII
*+ A(I,3)*XA(3) EDEPTI

C13 - C13 + XA(I)*AXA(I) EDEPTH
G23 - C23 + XBM(I)*BXBM(I) EDEPTH

24 PXBL(I) - -AXA(I) EDEPTH
C13 - (1.O-C13)/2.0 EDEPTH
C23 - (1.0-C23)/2.0 EI)EPTH

C *DXB EDEPTH
C SOLVE FOR --- EDEPT11
C DL EDEPTI!
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C EDEPTH
C *DXB EDEPTH

*C C2- -- - -AXA EDEPTH
C *DL EDEPTH
C *EDEPTH

CALL DSMSOL(C2 .3,3) EDEPTH
C EDEPTH
C CALCULATE EDEPTH
C DXA DXB DXB EDEPTH

*C 
-- + UB--- EDEPTH

C DL DL DL EDEPTH
C EDEPTH
C *DXA EDEPTH
C ClI - XA'A- -- EDEPTH
C *DL EDEPTH
C EDEPTH
C * DXB EDEPTH
C G21 - (XB-ti)'B--- EDEPTH
C *DL EDEPTH
C EDEPTH

CL - 0.0 EDEPTH
C21 - 0.0 EDEPTH
DO 25 1-1,3 EDEPTH
PXAL(I) - B(I,1)*PXBL(1) EDEPTH
*+ B(I,2)*PXBL(2) EDEPTH
*+ B(I,3)*PXBL(3) EDEPTH

PXAL(I) - PXBL(I) + XU*PXAL(I) EDEPTH
ClI - Cli + AXA(I)*PXAL(I) EDEPTH
C21 -C21 + BXBM(I)*PXBL(I) EDEPTH

25 PXAU(I) - -BXBI4(I) EDEPTH
C EDEPTH
C * XA EDEPTH
C SOLVE FOR - -- EDEPTH
C *DU EDEPTH
C EDEPTH
C *DXA EDEPTH
C C3- -- - -B(XB-M) EDEPTH
C *DU EDEPTH
C EDEPTH

CALL DSMSOL(C3,3,3) EDEPTH
C EDEPTH
C CALCUL.ATE EDEPTH
C DXB DXA DXA EDEPTII
C -----.- + LA- -- EDEPTH
C DU DU DU EDEPTIH
C EDEPTH
C *DXA EDEPTH
C C12 - XA'A- -- EDEPTH
C *DU EDEPTH
C ED EPTII
C DXB EDEPTH
C C22 - (XB-M)'B--- EDEPTH
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DU EDEPTH
c C12 - 0.0 EDEPTH

C22 - 0.0 EDEPTH
DO 26 1-1,3 EDEPTH
PXBU(I) - PXAU(I) + XL*(A(I,1)*PXAU(1) EDEPTH

* + A(I,2)*PXAU(2) + A(I,3)*PXAU(3) )EDEPTH
012 - 012 + AXA(I)*PXAU(I) EDEPTH

26 C22 - C22 + BXBM(I)*PXBU(I) EDEPTH
C EDEPTH
C SOLVE FOR DL AND DU EDEPTH
C G11*DL + G12*DU - C13 EDEPTH
C C21*DL + C22*DU - C23 EDEE'TH
C EDEPTH

DET -C11*C22-C12*C21 EDEPTH
DL -(G13*C22-Cl2*C23)/DET EDEPTH-
DU -(C11*C23-C13*C21)/DET EDEPTH

C EDEP'TH
o INCREMENT L AND U EDEPTH
C TEST FOR CONVERGENCE EDEPTH
C EDEPTH

XL - XL + DL EDEPTH
XU - XU + DU EDEPTH
IF (DABS(DL/XL).GT.EPS(12)) GO TO 11 EDEPTH
IF (DABS(DU/XU).GT.EPS(12)) GO TO 11 EDEPTH

31 CONTINUE EDEPTH
RETURN EDEPTH
END EDEPTH
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DOUBLE PRECISION FUNCT:ON EFINCT (TH,THD,SPR,JSTOP) EFUNCT
C REV 20 04/29/80EFUNCT
C COMPUTES NONLINEAR SRRING TORQUE FOR EULER JOINTS. EFUNCT

C EFUNCT
C ARGUMENTS: *EFUNCT

C TH - THETA IS THE ANGLE OF THE EULER AXIS EFUNCT
C THD - THETA DOT EFUNCT
C SPR - ARRAY OF 5 VALUES DESCRIBING FUNCTION EVALUATION EFUNCT
C JSTOP - INDICATOR TO BE SET TO ONE IF IN STOP EFUNCT
C EFUNCT

IMPLICIT REAL*8(A-H,O-Z) EFUNOT
DIMENSION SPR(5) EFUNCT
JSTOP - 0 EFUNOT
EFUNCT - TH*SPR(l) EFUNOT
TEN - 10.0 EFUNOT
Q - DSIGN(TEN*THD,TH*THD) EFUNCT
IF (Q.GT.1.O) Q 1.0 EFUNCT
IF (Q.LT. -1.0) Q -1.0 EFUNCT
X - 0.5*(1.O+SPR(4)+Q*(1,O.SPR(4))) EFUNOT
IF (SPR(5).GT.O.O) GO TO 10 EFUNCT
EFUNCT -X*EFUNCT EFUNCT
GO TO 99 EFUNOT

10 IF (DABS(TH).LT.SPR(5)) GO TO 99 EFUNCT
JSTOP - 1 EFUNOT
Z - DABS(TH) - SPR(5) EFUNCT
EFUNCT - EFUNCT + DSIGN(X*(SPR(2)+Z*SPR(3))*Z**2,TH) EFUNCT

99 RETURN EFUNGT
END EFUNOT
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SUBROUTINE EJOINT(IJ ,NK) JDRIFT
C REV IV 07/24/86SLIP
C COMPUTES THE TORQUES ACTING ON AN EULER JOINT EJOINT
C AND ADDS THEM TO THE U2 ARRAY, EJOINT
C *EJOINT

C ARGUMENTS: EJOINT
C NK - 0 - REGULAR COMPUTATION FOR ALL EULER JOINTS JDRIFT
C # 0 - COMPUTE ONLY FOR JOINT NJ IMPULSE EJOINT
C EJOINT
C IJ - 1 IMPULSE ON PRECESSION AXIS ONLY EJOINT
C - 2 IMPULSE ON NUTATION AXIS ONLY EJOINT
C - 3 IMPULSE ON SPIN AXIS ONLY EJO0INT
C - 4 IMPULSE ON GLOBALORAPHIC AXIS EJOINT
C NK - 0, IJ # 0, SPECIAL COMPUTATIONS OF HIR AND HB ONLY JDRIFT
C EJ OINT

IMPLICIT REAL*8(A-H,O-Z) EJOINT
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEHI,NGRND, EJOINT

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),IJMEGD(3,30),Ul(3,30),U2(3,30),EJOINT

SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) EJOINT
COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

*RPHl(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), EJOINT
*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) EJOINT

COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,6OLEJOINT
*F(3,30),TQ(3,30),WJ(30),All(3,3,30) SLIP

COMMON/CEULER/ IEULER(30),HIR(3,3,90),ANG(3,30),ANGD(3,30), JDRIFT
*FE(3,30),TQE(3,30),CONST(5,30) JDRIFT

COMMON/FORCES/PSF(7,70),BSF(4,20),SSF(l0,40),BAGSF(3,20), NCFORC
PRJNT(7,30),NPANEL(5),NPSF,NBSF,NSSF,NBGSF EJOINT

COMMON/TEMPVI/ CREST,TTI(3),RlI(3),R2I(3),JSTOP(4,2,30) EJOINT
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), EJOINT

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TEMPVS/ DHl(3,3),DH4(3,3),TH(3,3),HII(3,3),HIlJ(3,3), EJOINT

*HDT(3,3),Hi2(3,3),SII(3),TM(3),TJ(3),WMJ(3),AD(3), EJOINT
*CV(3),CS(3),ANiGL(3),HD3(3),CC(3),T9(3),LSKIP(3) EJOINT
* IDMMY, D14MY(35015N 80386

LOGICAL LSKIP EJO01NT
IF (NJNT.LE.O) GO TO 99 EJOINT
CALL ELTIME(1,31) EJOINT
JL - 1 EJOINT
J2 - NJNT EJO01NT
NJ - NK J DR IFT
IF (NJ.EQ.O) GO TO 11 EJOINT
Ji - NJ EJ 0INT
J2 - NJ EJ OINT
IF(IJ.LT.O) NJ - 0 JDRT

11 DO 98 J-J1,J2 EJ QINT
IF (IABS(IPIN(J)).NE.4) GO TO 98 EJOINT
M - IABS(JNT(J)) EJOINT
CALL D0T33(D(1.1,M) ,HT(I,I,2*J-I) ,DHII) EJOINT
CALL DOT33(D(.,I,J+l),HiT(I,I,2*J),DH14) EJOINT
CALL D0T33(DH4,DH1,TH) EJOINT
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DO 12 1-1, 3 EJOINT
12 ANG(I,J) - ANG(I,J) + CONST(I,J) EJOINT

IC - IEULER(J) EJOINT
CALL EULRAD (TH,ANG(1,J),IC) EJOINT
CALL ROT(H2,3,-ANr,(l,J)) EJOINT
DO 13 1-1,3 EJOINT
ANG(I,J) - ANG(I,J) - CONST(I,J) EJOINT
HIR(I,1,J) - DH1(I,3) EJOINT
HIR(I,3,J) - DH4(I,3) EJOINT
HIM(I,1) - HT(I,3,2*J-1) EJOINT
HIJ(I,3) - H-T(I,3,2*J) EJOINT
LSKIP(I) - .FALSE. EJOINT
FE(I,J) - 0.0 EJOINT
CV(I) - 0.0 EJOINT
CS(I) - 0.0 EJOINT
V2(I,J) - 0.0 EJOINT
TQE(I,J) - 0.0 EJOINT

13 TQ(I,J) - 0.0 EJOINT
WJ(J) - 0.0 EJOINT
TQC - 0.0 EJOINT
IF (IJ.EQ.4) GO TO 55 EJOINT
CALL MAT31 (HT(1,1,2*J-1),Il2(1,l),HIM1(1,2)) EJOINT
CALL M4AT31 (HT(1,1,2*J-1),H2(1,2),HIM(1,3)) EJOINT
CALL DOT31 (D(1,1,M) ,HIM(1,2) 112(1,2)) EJOINT
CALL DOT31 (D(1,1,t4),HIM(1,3),H2(1,3)) EJOINT
CALL CROSS (H2(1,2) ,HIR(1,3,J) ,H2(1,l1)) EJOINT
CALL DOT31 (D(1,1,M ),WMEG(1,M ),TM) EJOINT
CALL DOT31 (D(1,1,J+1),WMEG(1,J+1),TJ) EJOINT
swij - 0.0 EJOINT
DO 14 1-1,3 EJOINT
HIR(I,2,J) - H2(I,2) EJOINT
WI4J(I) - TJ(I) - TL4(I) EJO INT

14 SWJ - SWJ + WMJ(I)**2 EJO01NT
WJ(J) - DSQRT(SWJ) EJOINT
CALL DOT31 (HIR(1,1,J),WMJ,AD) EJOINT
CALL CROSS (TM,HIR(1,1,J) ,HDT(l,1)) EJOINT
CALL CROSS (TM,HIR(1,2,J) ,IDT(1,2)) EJOINT
CALL CROSS (TJ,HIR(1,3,J) ,HDT(1,3)) EJOINT
CALL MAT31 (D(1,I,J+1) ,IIIR(1,1,J),.HJJ(1,I)) EJOINT
GALL IIAT31 (D(1,1,J+1),HIR(1,2,J),IIJ(1 2)) EJOINT
CALL M4AT31 (D(1,1,M ),HIR(1,3,J),llIM(1,3)) EJOINT
N - IEULER(J) EJO01NT
DO 15 1-1,3 EJOINT
SH(I) - AD(I) J DRI FT
DO 15 K-1,3 J DRI FT
IIIR(I,K,2*J+29) - HIM(I,K) JDRIFT

15 IiIR(I,K,2*J+30) - HIJ(I,K) J DRI FT
IF (N.EQ.8) GO TO 19 EJOINT
IF (N.GT. 3) GO TO 16 EJOINT
SH-(N) - 0.0 EJ 0TNT
GO TO 18 EJO01NT

16 DO 17 1-1,3 EJOINT
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17 IF (I.NE.N-3) SH(I) - 0.0 EJOINT
18 IF (N.NE.2) GO TO 21 EJOINT
19 fiX - f2(1,1)*HIR(1,1,J) + H2(2,1)*HIR(2,1,J) + 12(3,1)*HIR(3,1,J) EJOINT

IF (DABS(HX).GE.EPS(6)) GO TO 20 EJOINT
SH(1) - ANGD(1,J) .EJOINT
SH(3) - ANGD(3,J) EJOINT
GO TO 21 EJOINT

20 CALL DOT31 (H2,Wt4J,SH) EJOINT
511(1) - SH(1)/HX EJOINT
IF (N.EQ.2) 511(2) - 0.0 EJOINT
511(3) - SH(3)/HX EJOINT

21 DO 22 1-1,3 EJOINT
ANGD(I,J) - 51(I) EJOINT

22 HDT(I,2) -HDT(I,2) + SH(1)*H2(I,3) EJOINT
IF (NJ.NE.O) N -' IJ+3 EJOINT
IF (N.GT.3) GO TO 30 EJOINT
N4 - 4-N EJOINT
IF (N.EQ.2) AHDT - HDT(1 ,2)*WMJ(1)+HDT(2 ,2)*WIIJ(2)+HDT(3,2)*W14J(3)EJOINT
IF (N.NE.2) AI-DT - - (SH(2)*HDT(1,2)+SH(N4)*HDT(1,N4))*H2(1,N) EJOINT

-(SH(2)*HDT(2,2)+SH(N4)*HDT(2,N4))*H2(2,N) EJOINT
.(SH(2)*HDT(3,2)+SH(N4)*HDT(3,N4))*H2(3,N) EJOINT

GALL M4AT31 (D(I,1,M ),H2(1,N),HB(1,2*J-1)) EJOINT
CALL MAT3L (D(1,1,J+1),H2(1,N),HB(1,2*J ))EJOINT
DO 25 1-1,3 EJOINT
V2(I,J) - AHDT*H2(I,N) EJOINT

25 IF (N.EQ.I) LSKIP(I) - .TRUE. EJOINT
GO TO 42 EJO01NT

30 IF (N.GT.6) GO TO 40 EJOINT
K3J - 3*J..2 EJOINT
DO 32 1-1,3 EJOINT
IF (NJ.EQ.O) GO TO 31 EJOINT
IF (I.EQ.N-3) CREST - VISC(7,K3J) EJOINT
TQE(I,J) - H2(I,N-3) EJOINT
GO TO 32 EJO01NT

31 V2(I,J) - -fDT(I,N-3)*AD(N.3) EJOINT
HB(I,2*J-1) - HIM(I,N-3) EJOINT
HB(I,2*J ) - HIJ(I,N-3) EJOI NT
IF (I.NE.N-3) LSKIP(I) - TRUE. EJOINT

32 K3J - K3J + 1 Ed 01NT
IF (NJ) 35,42,35 EJOINT

40 IF (N.EQ.7) GO TO 97 EJOINT
42 IF(IJ.NE.O) GOTO 98 JDRIFT

DO 41 1-1,3 d DRI FT
IF (LSKIP(I)) GO TO 41 EJOI NT
K3J - 3*J.3+1 Ed 01NT

CV(I) - ANGD(I,J)*VISGOS(DABS(ANGD(I,J)),VISG(1,K3J),HA(I,2*J)) EJOINT
GS(I) - EFUNCT(ANG(I,J),ANGD(I,J),SPRING(1,K3J),JSTO'(I,1,J)) EJOINT
FE(I,J) - CS(l) + GV(1) 4 lA(I,2*J)AlA(I,2*J-1) EJOINT

41 CONTINUE EJO01NT
GALL MAT31(HiIR(1,1,J) ,FE(1,J) ,TQE(I,J)) EJOINT
IF(NJ.GT.0) GO TO 34 EJOINT

55 IF (IGLOB(J).EQ.O) GO TO 34 EdOINT
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HD3(1) - TH(3,1) EJOINT
HD3(2) - TH(3,2) EJOINT
H-D3(3) - TH(3,3) EJOINT
GALL GLOBAL (J ,HD3,DH1,TQC,T9 ,ANGL) EJOINT

34 CONTINUE EJOINT
C EJOINT
C ADD TORQUE CONVERTED TO LOCAL REFERENCE TO U2 ARRAY BY EJOINT
C U2(M ) -U2(M ) +D(M )*TQ EJOINT
C U2(J+1) - U2(J 1) - D(J+1)*TQ EJOINT
C EJOINT

35 DO 51 1-1,3 EJOINT
TQ(I,J) -TQE(I,J)+TQC*T9(I) EJOINT
TTI(I) -TQ(I,J) EJOINT
DO 51 K-1,3 EJOINT
U2(K,14 ) - U2(K,t4 + D(K,I,M )*TQ(I,J) EJOINT

51 U2(K,J+1) - U2(K,J+1) - D(K,I,J+1)*TQ(I,J) EJOINT
C EJO01NT
C STORE DATA INTO PRJNT ARRAY FOR OUTPUT ROUTINE EJOINT
C EJOINT

97 PRJNT(1,J) - IEULER(J) EJOINT
PRJNT(2,J) - ANC(1,J) EJOINT
PRJNT(3,J) - ANG(2,J) EJOINT
PRJNT(4,J) - ANG(3,J) EJOINT
PRJNT(5,J)-CS(1)**2+CS(3)**2+2.O*CS(1)*CS(3)*THI(3,3)+CS(2)**2 JTF785
PRJNT(6,J)-CV(1)**2+CV(3)**2+2 .0*CV(1)*CV(3)*TH(3,3)+CV(2)**2 JTF785
PRJNT(7,J) - TQ(1,J)**2 + TQ(2,j)**2 + TQ(3,J)**2 EJOINT

98 CONTINUE EJO01NT
CALL ELTIME(2,31) EJOINT

99 RETURN EJO01NT
END EJO01NT
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DOUBLE PRECISION FUIXTIONi ELO!NG(A,C,D.E) ELONG
C REV 01 1O/05/72EW0!G
C COM4PUTES ARC LERZGTH OF ELLIPSE AX**2 + MBY + Cf**2 I EL02IG
C FRM.. THETA-O (POSITIVE X AXIS) TO THETA-E (-ADIAM~) ELONiG
C WHERE D IS 1l01OM.tALp INCRE10EIT OF I! TIEGRA-1IO41. ELO7ZC
C ELONG

IMPLICIT REA5L*8(A-H ,O-Z) ELONG

N-DABS(E/D) ELONG
N-14NELONG

4IF(N. EQ. O)N-2 ELONG
Z-N ELONG
T-E/Z ELONG
F - DSQRT ((1,+(B/A)**2)/A) ELONG
CS-i. ELONG
SN-O. ELONG

DCS-DCOS (T) ELONG
DSN-DSIN(T) ELONG

S-F/2. ELONG
AC - A+C ELONG

BAG - B*B-A*C ELONG
DO 10 I-1,N.2 ELONG
CSS-CS*DCS -SN-kDSN ELONG
SN-SN*DCS+CS*DSN ELONG
CS-CSS ELONG
G- (A*CS+B*SN) *CS+(CB*CS+C*SN) *SN ELONG
G - G**2/(AC +i BACGC) ELONG
F-(F+1 ./(F*G) )/2 - ELONG
S.=S+F+F ELONG

CSS-~CS*DCS -SN*DSN ELONG
SN-SN-kDCS+CS-kDSN ELONG
CS-CSS ELONG
C-(A*CS+B*SN)*CS+( B*CS+C*SN)*SN ELONG
G -G**2/(AC + BAC/G) ELONG
F-CF-i1./(F*G))/2. ELONG
S-S+F ELONG

10 CONTINUE ELONG
ELONG-(S+S -F)*T/3. ELONG
RETURN ELONG
END ELONG
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SUBROUTINE ELTIHE(L,2i) ELTIHE
C REV Iii.2 08/08/84REVIII
C COU?;NTS THE NUMBE.R OF TIHES CERTAIN BASIC SUBROUTINES ARE C.LLED ELTIHE
C AND ACCOUiTS FOR ALL COMPUTER CPU TIME USED BY TIESE ROUTINES. ELTIHE
C * ELTIME
C ARGbHENTS L: 1 INDICATES CALL IS AT START OF ROUTINE ELTIHE
C 2 INDICATES CALL IS AT END OF ROUTINE. ELTIME
C >2 PAGE NUMBER FOR CALL AT END OF RUN PAGE
C N: THE SUBROUTINE IDENTIFICATION NUMBER. ELTIHE
C ELTIHE
C ASSUHES FUNCTION LTIME(1) IS GIVING ELAPSED CPU TIME IN INTEGER ELTIME
C UNITS OF 0.01 SECONDS SINCE FUNCTION LTIHE(O) WAS CALLED. ELTIME
C ELTIME

DIMENSION NT(40) ,HTIN(40) ,NC(40), IND(40) ELTIME
REAL*8 SUB(40) ELTIME
DATA SUB/ ELTIME

* Y MAIN3D 811 INPUT 8H DINT 8H PRIPLT ,8H DZP ELTIHE
* 8H PDAUX 8H UPDATE 8H OUTPUT 8H DAUX ,8H SETUPI ELTIME
* 8H CHAIN 8H CONTCT 8H VISPR 8H DAUXI1 ,8H DAUX12 ELTIME
* 8H DAUX22 8H DAUX31 8H DAUX32 8H DAUX33 ,8H FSMSOL ELTIME
* 8H PLELP 8H BELTRT 8H SEGSEG 8H AIRBAG ,8H RSTART ELTIME
* 8H SETUP2 8H IMPULS 3H IMPLS2 8H AIRBG3 ,8H DAUX55 ELTIME
* 8H EJOINT 8H SPDAMP 8H DAUX44 8H FLXSEG ,8H EQUILB ELTIME
* 8H POSTPR 811 WINDY 8H 11BELT 8H HPTURB ,8H / ELTIME

IF (N.GT.1) GO TO 20 ELTIME
IF (L.GT.1) GO TO 40 ELTIME

C ELTIHE
C INITIAL CALL AT BEGINNING OF MAIN PROGRAM. ELTIME
C ELTIME
C MTIN(1) - LUIME(O) 80386

DO 11 I-1,40 ELTIME
IND(I) - 0 ELTIME
NC(i) - 0 ELTIME
HTIN(I) - -1 ELTIME

11 NT(T) - 0 ELTIHE
NSUB - I ELTIME
IND(1) - 1 ELTIME
NC(I) - I ELTIME
MTIN(1) - 0 ELTIME

CALL TIMER(ISTART) 80386
GO TO 99 ELTIME

C ELTIHE
C CALL AT BEGINNING OF NTH SUBROUTINE. ELTIME
C ELTIHE

20 IF (L.GT.1) GO TO 30 ELTIHE
CALL TIMER(INOW) 80386
MTIN(N) - INOW-ISTART 80386
IF (NC(N).NE.0) GO TO 21 ELTIHE
NSUB - NSUB+I ELTIME
IND(NSUB) - N ELTIME

21 NC(N) = NC(N)+I ELTIME
GO TO 99 ELTIME
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c *ELTIIIE

C CALL AT END OF NTH SUBROUTINE. ELTIHE
c ELTIHE

30 CALL TIHER(INOW) 80386
141011 - INOW-ISTARIj 80386
NDIFF - HIOUT-HTIN(N) ELTIME
MTIN(N) - -1 ELTIME
IF (NDIFF.EQ.0) GO TO 99 80386
NT(N) - IJT(N) + NDIFF ELTIME
DO 31 1-1,40 ELTIME
IF (MTIN(I).NE.-1) MTIN(I) - MTIN(I) + NDIFF ELTIME

31 CONTINUE ELTIME
GO TO 99 80386

C ELTIME
C SUBSEQUENT CALLS FROM MAIN PROGRAM, PRINT SUMMARY TABLE. ELTIME
C ELT IME

40 CALL TIMER(INOW) 80386
NTSUM - INOW-ISTART 80386
NT(1) - NTSUM - MTIN(l) ELTIME
TIME - FLOAT(NTSUM)/100.0 ELTIME
WRITE (6,41) TIME&L PAGE

41 FORMAT('l ELAPSED CPU TIME -',F1O.2,' SECONDS',85X,'PAGE',I5// PAGE
f SUB CALLS TIME % '/)ELTIME

PcsuI4 - 0.0 ELTIME

NTSUM - 0 ELTIME
DO 42 I-1,NSUB ELTIME
J -IND(I) ELTIME
PC -,FLOAT(NT(J))/TIME ELTIME
PCSUM - PCSUM + PC ELT IME

NTSUM - NTSUM + NT(J) ELT IME
42 WRITE (6,43) SUB(J),N(J),NT(J),PC ELTIME
43 FORMAT(A1O,2110,FIO.2) ELTIME

WRITE (6,44) NTSUM,PCSUM ELTIME
44 FORMAT('OTOTAL',14X,I10,F1O.2) ELTIME
99 RETURN ELT IM E

END ELTI ME
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SUBROUTINE EQUILB (YPR,IYPR) EQUILB
C REV TV 02/O1/88HISDOT
C EQUILB
C ADJUSTS INITIAL INPUT POSITION PARAMETERS SUPPLIED ON CARDS G .2 EQUILB
c AND G. 3 SUCH THAT INITIAL NORMAL CONTACT FORCES ARE EQUAL TO EQUILB
C EITHER SUPPLIED VALUES OR THOSE COMPUTED BY CONSTRAINT FORCES. EQUILB
C EQUILB

IMPLICIT RE.AL*8(A-H,O-Z) EQUILB
DIMENSION YPR(3,30) , IYPR(4,30) EO.UILB
COlHMON/GONTRL/ TIME, NSEG .NJNT, NPL. NBLT, NBAG , NVEH ,NGRNID, EO.UiLB

NS,NQ,NSD.NIFLX,NHiRISS,NWINDF,NJNTF,N.PRT(36) ,NPG PAGE
COfIMON/SGMNTS/ D(3,3,30),WMIEG(3,30),WMEGD(3,30),Ul(3,30),U2(3,30),EQUILB

*SEGLP(3,30),SEGLV(3,30),SEGLA(3,3OLNSYM(30) EQUILB
COIMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

RPHI(3,30),HiT(3,3,60),SPRING(5,90),JISC(7,9O), EQUILB
*JNT(30),IPIN(30),ISING(30),IGLOB(.30),JOINTF(30) EQUILB

GOMMON/CMATRX/ VI(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),EQUILB
*F(3,30),TQ(3,30),WJ(30),AlI(3,3,30) SLIP

GOMIION/GSTRNT/ A13(3,3,24),A23(3,3,24).B31(3,3,24),B32(3,3,24), EQUILB
HiHT(3,3,12),RKI(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),EQUILB
RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12). EQUILB
KQ1(12) ,KQ2(12) ,KQTYPE(12) EQUILB

COMMON/TABLES/MXNTI ,1XNTB,HXTB1,MIXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/JBARTZ/ MNPL( 30) ,MNBLT( 8),MNSEG( 30) ,MNBAG( 6), EQUILB

MPL(3,S,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,1O,6), EQUILB
*NTPL( 5,30),NTBLT( 5,8).NTSEG( 5,30) EQUILB

COMIION/GNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
COMONIGNSNTSI P1 ,RADIAN,G,THIRDEPS(24), EQUILB

UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), EQUILB

*BLTTTL(5,8),PLTTL(5,30),BAGTTL(5,6),SEG(30), EQUILB
*JOINT(30),CGS(30),JS(30) EQUILB

COMM-VON/FORCES/PSF(7,70),BSF(4,20),SSF(l0,40),BAGSF(3,20), EDGE
*PRJNT(7,30),NPANEL(5),NPSF,NBSF,NSSF,NBGSF EDGE

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTLBAGTTL,SEG,JOINT EQUILB
LOGICALki CGS,JS EQUILB
COMIION/TEMPVS/ DMNT(3,3),XM4N(3),XMN1(3),TM(3),RMi(3),DMMY(35092) 80386
DIMENSION TEMP(3),T(5),FX(IO),FXI10) EDGE
DIM4ENSION X(l0),GX(l0),DX(10),DXP(1O),DPN(5,10) EQUILB
DIMENSION JPL(lO),JSG(IO),JX(IO),Ml1),M2(1O),M3(IO),MT(IO) EQUILB
DIMENSION NTV(1O),NII1),NSG(1O),.NAV(IO),KSG(5,IO) EQUILB
DIMENSION ISG(5),IPL(5),LTYPE(5),INDGX(5),NlTNQ(5) EQUILB
DIMENSION SX(IO),SGX(IO),XDEV(1O),WORD(2) EQUILB
DATA BLANK/' '/,WORD/' SEGLP' ,' YPR'/ EQUILB
CALL ELTIME (1,35) EQUILB

C EQUILB
C INPUT CARDS G.4, G.5.A-G.5.N, AND G.6.A-G.6.M EQUILB
C EQUILB

READ (5,60) NVAR,NCON EQUILB
WRITE (6,51) NVAR,NCON,NPG PACE
NPG-NPG+l PAGE

51 FORIAT('',5X,'NVAR =',13,3X,'NCON =',13,96X, PAGE
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*'PAGE',15/120X,'CARD G.4'/) PAGE

ICARD - 4 EQUI LB
JCARD-O0 EQUILB
IF (NVAR.L.T.1 .OR. NVAR.GTAlO) GO TO 65 EQUILB
IF (NCON.LT.O .OR,. NCON.GT.5 ) GO TO 65 EQUI LB
WRITE (6,52) EQUILB

52 FORMAT('O',4X,'J',4X,'NTV',3X,'NlIl',3X.'NSG',8X,'GX',12X,'XDEV', EQUILB
*77X,'JPL',3X,'JSG',3X,'NJAV',3X,'KSG(I,J),I-1,NAV',28X,'CARDS G.5'/)EQUILB

ICARD - 5 EQUILB
DO 58 J-1,NVAR EQUILB
JCARD - J EQUI LB
READ (5,53) NTV(J),NII(J),NSG(J),GX(J),XDEV(J), EQUILB

JPL(J),JSG(J),IAV,(KSG(I,J),I=1,IAV) EQUILB
53 FORMAT(3I4,2F8.O,814) EQUILB

NAV(J) - IAV EQUI LB
WRITE (6,54) J,NTV(J),NI1(J),NSG(J),GX(J),XDEV(J), EQUILB

*JPL(J),JSG(J),IAV,(KSG(I,J),I-1,IAV) EQUILB

54 FORMAT(4I6,2F15.6,816) EQUILB
IF (NTV(J).LT.1 .OR. NTV(J).GT.2 ) GO TO 65 EQUILB
IF (NI1(J).LT.I .OR. NI1(J).GT.3 ) GO TO 65 EQUILB
IF (NSG(J).LT.1 .OR. NSG(J).GT.NSEG) GO TO 65 EQUILB
IF (NAV(J).LT.O .OR. NAV(J).GT.5 )GO TO 65 EQUILB
IF (JPL(J).LT.1 .OR. JPL(J).GT.NPL )GO TO 65 EQUILB
IF (JSG(J).LT.1 .OR. JSG(J).GT.NSEG) GO TO 65 EQUILB
K - JPL(J) EQUILB
NNPL - MNPL(K) EQU ILB
IF (NNPL.LT.1 .OR. NNPL.GT.5) GO TO 65 EQUILB
DO 55 I-1,NNPL EQUILB
IF (JSG(J).NE.MPL(2,I,K)) GO TO 55 EQUILB
JSG(J) - IEQUILB

GO TO 56 EQUILB
55 CONTINUE EQIJILB

GO TO 65 EQUI1LB
56 IF (NAV(J).LE.O) GO TO 58 EQUILB

DO 57 I-1IJAV EQUILB
IF (KSG(I,J).LT.1 .OR. KSG(I,J).GT.NSEG) GO TO 65 EQUILB

57 CONTINUE EQUILB
58 CONTINUE EQUILB

IF (NGON.LE.O) GO TO 17 EQUILB
WRITE (6,59) EQUILB

59 FORlAT('0',4X,'I',4X,'IPL',3X,'ISG',2X,'LTYPE',2X,'INDGX', EQUILB
*87X,'GARDS G.6'/) EQUILB

ICARD - 6 EQUILB
DO 64 1-1,NCON EQUILB
JCARD - I EQUILB

READ (5,60) IPL(I),ISG(I),LTYPE(I),INDGX(I) EQUILB
WRITE (6,61) I,IPL(I),ISG(I),LTYPE(l),INDGX(I) EQUILB

60 FORMAT(414) EQUILB
61 FORI{AT(516) EQU ILB

IF ( IPL(I).LT.1 .OR. IPL(I).GT.NPL ) GO TO 65 EQUILB
IF ( ISG(I).LT.1 .OR. ISG(I).GT.NSEG) GO TO 65 EQUILB
IF (LTYPE(I).LT.3 .OR. LTYPE(I).GT.4 )GO TO 65 EQUILB
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IF (INDGX(I).LT.O .OR. INDGX(I).GT.INVAR,) GO TO 65 EQUILB
J - IPLCI) EQUILB
NNPL - MNPL(J) EQUILB
IF (NNPL.LT.1 .OR. NNPL.GT.5) GO TO 65 EQUILB
Do 62 YK=1,NNPL - EQUI LB
IF (ISG(I).NE.MPL(2,K,J)) GO TO 62 EQUILB
ISG(I) - K EQUILB
GO TO 63 EQUI LB

62 CONTINUE EQUILB
GO TO 65 EQUILB

63 IF (INDGX(I).LE.O) GO TO 64 EQUILB
K - INDCX(I) EQUILB
IF (IPL(I).NE.JPL(K) OR. ISG(I).NE.JSG(K)) GO TO 65 EQUILB

64 CONTINUE EQUILB
GO TO 17 EQUILB

C EQU ILB
C INPUT ERROR - PRINT MESSAGE AND TERMINATE PROGRAM. EQUILB
C EQUILB

65 WRITE (6,66) ICARD,JCARD EQUILB
66 FORMAT('O INPUT ERROR ON CARD G.',12,'.I,i2, EQUILB

* .PROGRAM TJERIIINATED.') EQUILB
STOP 26 EQUILB

C EQUILB
C DATA INITIALIZATION. EQUILB
C EQUILB

17 NQORG - NQ EQUILB
DO 19 K-1,NVAR EQUILB
J - JPL(K) EQUILB
I - JSG(K) EQUILB
MI(K) - MPL(1,I,J) EQUILB
M2(K) - MPL(2,I,J) EQUILB
M3(K) - MPL(3,I,J) EQUILB
MT(K) - NTPL (1,J) EQUILB
JX(K) - 1 EQUILB
DXP(K) - 0.0 EQUILB
Il - NI1(K) EQUILB
12 - NSG(K) EQUILB
IF (NTV(K).EQ.1) X(K) - SEGLP(11,12) EQUILB
IF (NTV(K).EQ.2) X(K) - YPR(I1,I2) EQUILB
SX (K) - X(K) EQUILB
SGX(K) - GX(K) EQUILB
IF (NAV(K).LE.0) GO TO 19 EQUILB
IAV -NAV(K) EQUILB
DO 18 L-1,IAV EQUILB
J2 - KSG(L,K) EQUILB
IF (NTV(K).EQ.1) DPN(L,K) -SEGLP(I1,12) - SEGLP(I1,J2) EQUILB

18 IF (NTV(K).EQ.2) DPN(L,K) - YPR(I1,I2) - YPR(Il,J2) EQUILB
19 CONTINUE EQUJ LB

IF (NPRT(27).EQ.O) GO TO 20 EQUILB
C EQUILB
C LET'S SEE WHAT USER INPUT LOOKS LIKE. EQUILB
C EQUILB
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CALL OUTPUT(O) EQUILB
CALL DAUX(O) EQUI LB
CALL PRINT(6H USER )EQUI LB
CALL OUTPUT(1) EQUI LB

C EQUILB
C START FDF FORCE ->CONSTRAINT FORCE ITERATION EQUILB
C EQUI LB

20 PENDOT - 0.0 EQUILB
DO 50 JITTER-1,1O EQUILB

C EQUILB
C ITERATE INPUT (X) SUCH THAT F(X) G(CX) EQUILB
c EQUILB

MVAR = 2 EQUILB
IF (NVAR.EQ.1) I4VAR - 1 EQUILB
DO 32 1M-1,2 EQUILB
DO 32 I-lIVAR,NVAR EQUILB
DO 32 J-1,1 EQUILB
NITER - 10 EQUILB
IF (DXP(J).EQ.O.O) NITER =50 EQUILB
DX(J) - 0.25 EQUILB
NI - 111(J) EQUILB
N2 - M2(J) EQUILB
N3 - 113(J) EQUILB
NP - JPL(J) EQUILB
NT - MT(J)N EQUILB
Ii - NI1(J) EQUILB
12 - NSG(J) EQUILB
IAV - NAV(J) EQUILB
IF (NTV(J).NE.2) GO TO 15 EQUILB
CALL DRCIJK (D,YPR,IYPR,HT,12) EQUILB
IF (NAV(J).LE.O) GO TO 15 EQUILB
DO 14 K-1,IAV EQUILB
J2 - KSG(K,J) EQUILB

14 CALL DRCIJK (D,YPR,IYPR,HiT,J2) EQUILB
15 DO 29 ITER-1,NITER EQUILB

CALL CHAIN(O) JDRIFT
PENI - PEN EQUILB
NPSF - 1 EDGE
GALL PLELP(N2,N3,N1,NP,NT) MISDOT
PEN - PSF(1,1) EDGE
FX1(J) - FX(J) EQUILB
FXJ -0.0 EQUILB
IF (PEN.GT.O.O) FXJ - PSF(2,1) EDGE
IF (PEN.GT.O.O) CALL FRCDFL (PEN,PENDOTNT,1,FXJ,ELOSS) EQUILB
FX(J) - FXJ EQUILB
IF (JX(J)-2) 23,21,25 EQUILB

21 IF (FX(J)*FX1(J).GT.O.O) GO TO 22 EQUILB
IF (FX1(J).EQ.O.O) JX(J) -I EQUILB
FX(J) - FX1(J) EQUILB
PEN - PENI EQUILB
DX(J) - O.5*DX(J) EQUILB
X(J) - X(J) -DX(J) EQUI1LB
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GO TO 27 EQUILB
22 F2- FX(J) - GX(J) EQUILB

Fl - FXL(J) - GX(J) EQUILB
IF CF1*F2.LE.O.0) GO TO 24 EQUILB
IF (DABS(F2).LT.DABS(F1)) GO TO 23 EQUI LB

26 FX(J) - FXI(J) EQUILB
DX(J) - -DX(J) EQUILB
PEN PENI EQUILB
X(J) -X(J) + 2.O*DX(J) EQUILB
GO TO 27 EQUILB

23 JX(J) - 1 EQUILB
IF (PEN.GT.OO0) JX(J) - 2 EQUILB
IF (ITER.GT.1 .AND. PEN.LT.0O .AND. PEN.LT.PEN1) GO TO 26 EQUILB
X(J) -X(J) + DX(J) EQUILB
GO TO 27 EQUILB

24 DXP(J) - DX(J)/(FX(J)-FX1(J)) EQUILB
JX(J) - 3 EQUILB

25 IF (DABS(FX(J)-GX(J)).LT.EPS(6)) GO TO 30 EQUILB
IF (PEN.LT.O.O) GALL FRCDFL (-PEN,PENDOT,NT,1,FXJ,ELOSS) EQUILB
IF (PEN.LT.O.O) FX(J) - -FXJ EQUILB
X(J) - X(J) -DXP(J)*(FX(J)-GX(J)) EQUILB

27 IF (XDEV(J).LE.O.O) GO TO 42 EQUILB
IF (DABS(X(J)-SX(J)).LE.XDEV(J)) GO TO 42 EQUILB
WRITE (6,41) J,X(J),SX(J),XDEV(J) EQUILB

41 FORMAT('O PROGRAM IS BEING TERMINATED IN SUBROUTINE EQUILB.'// EQUILB
* 'ITERATION FOR VARIABLE NO.',I3,' IS NOT CONVERGING.'// EQUILB
* 'VALUE OF X IS OUT OF RANGE. VALUES OF X,SX,XDEV ARE'// EQUILB
*3G20.8) EQUILB

STOP 27 EQUILB
42 IF (NTV(J).EQ.1) SEGLP(11,12) - X(J) EQUILB

IF (NTV(J).EQ.2) YPR(I1,12) - X(J) EQUILB
IF (NTV(J).EQ.2) CALL DRGIJK (D,YPR,IYPR,H-T,12) EQUILB
IF (NAV(J).LE.O) GO TO 29 EQU ILB
DO 28 K-1,IAV EQUILB
J2 - KSG(K,J) EQUILB
IF (NTV(J).EQ.1) SEGLP(I1,J2) - X(J) -DPN(K,J) EQUILB
IF (NTV(J).EQ.2) YPR(I1,J2) -X(J) -DPN(KJ) EQUILB

28 IF (NTV(J).EQ.2) GALL DRCIJK (D,YPR,IYPR,HT,J2) EQUILB
29 CONTINUE EQUILB
30 IF (NPRT(27).NE.O) WRITE (6,31) M,I,J,ITER,X(J),FX(J) EQUILB
31 FORMAT(4I3,4X,2F12.6) EQUILB
32 CONTINUE EQUILB

IF (NQ.LE.O) GO TO 40 EQUILB
C EQUILB
C COMPUTE VEHICLE COORDINATES FOR FIXED POINT CONSTRAINTS. EQUILB
c EQUILB

DO 35 K-I,NQ EQUILB
IF (KQTYPE(K).NE.1) GO TO 35 EQUILB
IF (KQ2(K).NE.NVEH) GO TO 35 EQUILB
L - KQ1(K) EQUILB
CALL DOT3I(D(1,1,L),RK1(1,K),T) EQUILB

DO 34 1-1,3 EQUILB
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341" T(I) -T(I) + SECLP(I,L) - SEGLP(I,NVEH) EQUILB
CALL MAT31(D(1,1,NVEH),T,RK2(1,K)) EQUILB

35 CONTINUE EQUILB
*40 IF (NPRT(27).EQ.0) GO TO 36 EQUILB
*C EQUILB
*C SOLVE SYSTEM EQUAT IONS WITH CONSTRAINTS OFF. EQUILB

C EQUILB
CALL OUTPUT(O) EQUILB
CALL DAUX(O) EQUILB
CALL PRINT(6HEQUIL2) EQUILB
CALL OUTPUT(1) EQIJILB

C EQUI LB
C SET UP CONSTRAINTS TO PRODUCE ZERO ACCELERATIONS. EQUILB
C EQUILB

36 NQ - NQORG EQUILB
IF (NCON.LE.O) CO TO 81 EQUILB
DO 37 I-1,NCON EQUILB
NQ - NQ+1 EQUILB
J - IPL(I) EQUI LB
K - ISC(I) EQUILB
NT - NTPL(K,J) EQUILB
NTNQ(I) - NTAB(NT+1) EQU ILB
NTAB(NT+1) - -NQ EQUILB
KQ1(NQ) - MPL(2,K,J) EQUILB
KQ2(NQ) - MPL(1,K,J) EQUILB

37 KQTYPE(NQ) - LTYPE(I) EQUILB
C EQUILB
C SOLVE SYSTEM EQUATIONS WITH CONSTRAINTS ON. EQUILB
C EQUILB

CALL OUTPUT(O) EQUILB
CALL DAUX(0) EQUILB
IF (NPRT(27).NE.O.AND.JITTER.EQ.1) CALL PRINT(6HEQUIL1) EQUILB

C EQU ILB
C FETCH CONSTRAINTS FORCES NORMAL TO PLANE SURFACES. EQUILB
C STORE FRICTION FORCE AND TURN OFF CONSTRAINTS. EQUILB
C EQUILB

CONV -1.0 EQUILB
DO 39 I-1,NCON EQUILB
MQ - NQORC+I EQUILB
J - IPL(I) EQUILB
K - ISC(I) EQUILB
NT -NTPL(KJ) EQUILB
NTAB(NT+1) - NTNQ(I) EQUILB
tH MPL(2,K,J) EQU ILB
N - MPL(1,K,J) EQUILB
CALL DOT31(D(1,1,N),PL(1,J),TEMP) EQUILB
T(I) - TEMP(1)*QQ(1,MQ) + TEMP(2)*QQ(2,MQ)+ TEIIP(3)*QQ(3,MQ) EQUILB
Ii - INDGX(I) EQUILB
IF (T1.GT.0 .AND, DABS(CX(I1) T(I)).CT.EPS(2)) CONV - 0.0 EQUILB
IF (I1.CT.O) CX(I1) - 0.5*(GX(Ii)-T(l)) EQUILB
DO 38 L-1,3 EQU ILB

38 TEMP(L) - QQ(L,MQ) - T(I)*TEMP(L) EQU ILB
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LT - NTAB(NT) EQUILB
*39 CALL MAT3i(D(1,1,M),TEMP,TAB(LT+19)) EQUILB
.1NQ - NQORG EQUILB

IF (CONV.EQ.1.O) GO TO 81 EQUILB
50 CONTINUE EQUILB

C EQUILB
C PRINT INPUT AND CHANGES MADE. EQUILB
C EQUILB

81 IF (NJNT.LE.O) CO TO 86 EQUILB
CALL OUTPUT(O) EQUILB
CALL DAUX(O) EQUILB
IPRINT -0 EQUILB
DO 84 J-1,NJNT EQUILB
IF (IPIN(J).GE.O) CO TO 84 EQUILB
IF (VISC(4,3*J-2).GT.O.O) CO TO 84 EQUILB
IF (IPIN(J).EQ.-1) Ti - DABS(XDY(HB(1,2*J),D(1,1,J+I),TQ(1,J))) EQUILB
IF (IPIN(J).LE.-2) Ti- DSQRT(TQ(i,J)**2+TQ(2,J)**2+TQ(3,J)**2) EQUILB
VISC(4,3*J-2) - 1..5*Tl EQUILB
IF (IPRINT.EQ.O) WRITE (6,82) EQUILB

82 FORMAT('O THE FOLLOWING VALUES FOR THE MAX TORQUE FOR A LOCKED JOEQUILB
*INT ON CARDS B.5 HAVE BEEN SET UP BY SUBROUTINE EQUILB:'// EQUILB

# J SYM !PIN T1-VISC(4)' /)EQUILB
IPRINT - 1 EQUILB
WRII (6,83) J,JOINT(J),IPIN(J),VISC(4,3*J-2) EQUILB

83 FORMAT(I6,1X,A4,I6,F15.6) EQUILB
84 CONTINUE EQUILB
86 IF (NQ.LE.O) GO TO 91 EQUILB

IPRINT - 0 EQUILB
DO 89 K-1,NQ EQUILB
IF (KQTYPE(K).NE.1) CO TO 89 EQUILB
IF (KQ2(K).NE.NVEH) GO TO 89 EQUILB
IF (IPRINT.EQ.O) WRITE (6,87) EQUILB

87 FORMAT('O THE FOLLOWING VALUES FOR RK2 ON CARDS D.6 FOR FIXED POIEQUILB
*NT CONSTRAINTS HAVE BEEN CHANCED BY SUBROUTINE EQUILB: '// EQUILB

*5X,'K',3X,'KQTYPE',4X,'KQ1',5X,'KQ2',8X,'RK2(X)', EQUILB
9X, 'RK2(Y)' ,9X, 'RK2(Z) '/) EQUILB

IPRINT - 1 EQUILB
WRITE (6,88) K,KQTYPE(K),KQ1(K),KQ2(K),(RK2(I,K),I-1,3) EQUILB

88 FORIAT(I6,3I8,3F15.6) EQUILB
89 CONTINUE EQUILB
91 WRITE (6,92) EQUILB
92 FORIIAT('O THE FOLLOWING VARIABLES ON CARDS G.2 AND G.3 ',EQUILB

*'HAVE BEEN CHANCED BY SUBROUTINE EQUILB:'//) EQUILB
DO 95 J-1,NVAR EQUILB
10 - NTV(J) EQUILB
11 NIL(J) EQU ILB
12 - NSG(J) EQU ILB
WRITE (6,93) WORD(IO),11,12,SX(J),X(J),BLANK,J,SGX(J),GX(J) EQUILB

93 FORMAT(4X,A6,'(',12,',',I2,') FROM',F12.6,' TO',F12.6, EQUILB
*A4,'ANDGCX(',12,') FROM',F12.6,' TO',F12.6) EQUILB

IF (NAV(J).LE.O) GO TO 95 EQUILB
IAV - NAV(J) EQU ILB
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DO 94 I-1,IAV EQUILB
J2 - KSC(I,J) EQUILB
ZSX - SX(J) - DPN(I,J) EQUILB
ZXX - X(J) - DPN(I,J) EQUILB

94 WRITE (6,93) WORD(IO),I1,J2,ZSX,ZYX EQUILB
95 CONTINUE EQUILB

CALL ELTIME (2,35) EQUILB
RETURN EQUILB
END EQUILB
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SUBROUTINE EULRAD(D,A,IC) EULRAD
C REV IV 07/23/86TWOPI
C COMPUTES EULER ANGLES PRECESSION, NUTATION, AND SPIN IN RADIANS EULRAD
C AND PLACES THEM INTO THE A ARRAY FOR GIVEN DIRECTION COSINE MATRIXEULRAD
C 0 EULRAD
C ASSUMES D - D(S)D(N)D(P) , WHERE EULRAD
C EULRAD
C CSSSO0 1 0 0 CP SPO0 EULRAD
C D(S)--SS CS 0 , D(N)- 0 CN SN , D(P)--SP CPO0 EULRAD
C 0 0 1 0O-SNCGN 00 1 EULRAD
C EULRAD
C AND P-A(1), N-A(2), S-A(3) EULRAD
C EULRAD
C ROUTINE WILL ALWAYS WORK IN THE MEMORY MODE, I.E., WILL PRODUCE A EULRAD
C NEW SET OF A'S THAT DIFFER THE LEAST FROM4 THE INPUTTED A ARRAY. EULRAD
C TO USE IN NON-MEMORY MODE,SET ALL A'S TO ZERO, CALL WITH IC -8. EULRAD
C EU LEAD
C NEW N IS ALWAYS COMPUTED. EULRD
C IF N OR PI-N < 10**.6, IC IS USED TO RESOLVE AMBIGUITES ON P & S, EULRAD
C EXCEPT FOR IC - 2 OR 8 WHERE THEY ARE NOT CHANGED. EULRAD
C EU LRAD

IMPLICIT REAL*8(A-H,O.Z) EULRD
DIMENSION A(3),D(3,3),T(6) EULRAD
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), EULRAD

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
IF (D(3,3).GT. 1.0) D(3,3) - 1.0 EULRD
IF (D(3,3).LT. -1.0) D(3,3) - -1.0 EULRD
B - DACOS(D(3,3)) EULRAD
T(2) - B-A(2) EULRD
T(5) - -B-A(2) EULRD
Z - 0.0 EULRD
IF ( B.LT.EPS(6)) Z - 1.0 EULRAD
IF (PI-B.LT.EPS(6)) Z - -1.0 EULRAD
IF (Z.NE.0O) GO TO 11 EULRAD
T(1) - DATAN2(D(3,1),-D(3,2)) -A(I) EULRAD
T(4) - T(I) + PI EULPAD
T(3) - DATAN2(D(1,3), D(2,3)) A(3) EULPAD
T(6) - T(3) + PI EULRAD
GO TO 26 EULRAD

11 T(I) -~ DATAN2(D(1,2)-Z*D(2,1) ,D(1,1)FZ*D(2,2)) -A(1) -Z*A(3) EULRAD
T(3) - T(I) EULRAD
GO TO (21,22,23,23,22,21,22,22) ,IC EULRD

C EU LRAD
C SET T(1) - 0 EXCEPT FOR [C-3,4 EULRD
C SET T(3) - 0 EXCEPT FOR IC-1,6 EULRD
C EU LRAD

21 T(1) - 0.0 EULRD
0O TO 25 EULRD

22 T(l) - 0.0 EULRAD
23 T(3) - 0.0 EULRD
25 T(4) - T(1) EULRAD

T(6) - T(3) EULRD
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26 TMAX -0.0 EULRAD
3 ~3 EULRAD
DO 30 1-1,6 EULRAD
T(I) - DMOD(T(I),TWOPI) EULRAD
IF (DABS(T(I)).GT.PI ) T(I) - T(I) -DSIGN(TWOPI,T(I)) EULRAD
IF (DABS(T(I)).LT.TMAX) GO TO 30 EULRAD
T14AX - DABS(T(I)) EULRAD
IF (I.GT.3) J - EULRAD

30 CONTINUE 
EULRAD

IF (Z.LT.O.O) T(J+3) - -T(J+3) EULRAD
DO 40 1-1,3 EULRAD
13 - 1+J 

EULRAD
40 A(I) - A(I) + T(IJ) EULRAD

RETURN 
EULRAD

END 
EULRAD
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DOUBLE PRECISION FUNCTION EVALFD (D,N,L) EVALFD
C RFV IV 07/23/86JTF786
C EVALUATE FUNCTION THAT IS DEFINED AT LOCATION N OF TAB ARRAY EVALFD
C FOR ABSCISSA VALUE D. EVALUATES DERIVATIVE, FUNCTION OR INTEGRAL EVALFD
C AS L EQUALS 0, 1, 4R 2. TAB ARRAY IS DEFINED AS FOLLOWS: EVALFD
C TAB(N) - DO (NO RESTRICTIONS ON DO) JTF786
C TAB(N+I) - DI (Fl DEFINED FOR DO < D < IDI) JTF786
C TAB(N+2) - D2 (F2 DEFINED FOR IDI1 < D < ID21) JTF786
C TAB(N+3) - (NOT CURRENTLY USED) EVALFD
C TAB(N+4) - (NOT CURRENTLY USED) EVALFD
C TAB(N+5) - START OF DEFINITION OF IST PART OF FUNCTION (Fl) EVALFD
C WHICH IS FOLLOWED BY DEFINITION OF 2ND PART OF FUNCTION (F2), EVALFD
C IF ANY. EVALFD
C 2ND PART OF FUNCTION EXISTS IF D2 IS NON-ZERO. EVALFD
C SIGN OF Dl DETERMINES FORM OF DEFINITION FOR IST PART OF EVALFD
C THE FUNCTION. EVALFD
C EVALFD
C DI ZERO INDICATES THAT FUNCTION IS CONSTANT D2 FOR ALL D. EVALFD
C EVALFD
C DI POSITIVE INDICATES THAT TkB(N+5)-TAB(N+1O) CONTAINS EVALFD
C AO,AI .... A5. THE COEFFICIENTS OF A 5TH ORDER POLYNOMIAL.EVALFD
C EVALFD
C DI NEGATIVE INDICATES THAT TAB(N+5) CONTAINS NP (REAL) EVALFD
C FOLLOWED BY D(1), F(1), D(2), F(2) .... D(NP), F(NP) EVALFD

C EVALFD
C WARNING- TABULAR FUNCTION MUST BE DEFINED FOR WHOLE RANGE,EVALFD
C THAT IS, FROM DO TO DI INCLUSIVEOR Dl TO D2 INCLUSIVE. EVALFD
C EVALFD
C EVALFD
C SIMILARLY, THE SIGN OF D2 (IF NON-ZERO) DETERMINES FORM OF EVALFD
C DEFINITION OF 2ND PART OF FUNCTION, IF ANY. EVALFD
C EVALFD
C EVALFD
C IF D < DO AND Di# 0, DERIVATIVE - 0 OR FUNCTION - F1(DO) JTF786
C IF D > !Dl! AND D2-O, DERIVATIVE - 0 OR FUNCTION - Fl(IDII) JTF786
C IF D > !D2! AND D2#O, DER:VATIVE - 0 OR FUNCTION - F2(1D21) JTF786
C EVALFD
C NOTE: PREVIOUS VERSIONS ASSUMED THAT DO WAS NON-NEGATIVE AND JTF786
C THAT F - 0 FOR D < DO. JTF786
C JTF786

IMPLICIT REAL*8(A-H,O-Z) EVALFD
COMMION/TABLES/MXIITI,MtXNTB,MXTBI,MXTB2,NTI(50),NTAB(1250),TAB(4500)EVALFD
F -' 0.0 EVALFD
IOUTR - 0 EVALFD

DO - TAB(N) EVALFD

Dl - TAB(N+I) EVALFD
D2 - TAB(N+2) EVALFD

IF (DI.NE.O.O) CO TO 26 EVALFD
IF (L-1) 40,24,25 JTF786

24 F - D2 EVALFD

GO TO 40 EVALFD
25 F- (D-DO)*D2 EVALFD
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GO TO 40 EVALFD
C EVALFD
C COMP'TE INDEX OF Fl DEFINITION EVALFD
C EVALFD

26 NP - N+5 EVALFD
IF (L.EQ.2) GO TO 41 EVALFD

C EVALFD
C DERIVATIVES AND FUNCTIONS HERE. INTEGRALS iLAVE OThER LOGIC EVIALFD
C EVALFD

IF (D.GE.DO) GOTO 22 JTF786
C JTF786
C D < DO, RETURN F-O FOR L-0, OR F-Fi(DO) FOR L-1. JTF786
C JTF786

IF (L.EQ.0) GOTO 40 JTF786
X - DO JTF786

IF (D1.GT.O.O) GOTO 37 JTF786
F - TAB(NP+2) JTF786

GOTO 40 JTF786
22 IF (D.LT.DABS(Dl)) GOTO 31 EVALFD

lF (D2.NE.O.O) GO TO 32 EVALFD
C EVALFD
C D .GE.!Dl! , D2 = 0 EVALFD
C EVALFD

IF (D1.LE.O.O) GO TO 33 EVALFD
C EVALFD
C IOUTR.EQ.1 INDICATES D BEYOND RANGE. DERIVATIVE - 0. EVALFD
C IOUTR.EQ.O INDICATES D.LE.!Dl!. COMPUTE POLY DERIVATIVE EVALFD
C EVALFD

IF (D.GT.DABS(DI)) IOUTR - I EVALFD
X = DI EVALFD

GO TO 37 EVALFD
C EVALFD
C DO < D < !DI! EVALFD
C EVALFD

31 IF (D1.LT.O.O) GO TO 35 EVALFD
X- D EVALFD
GO TO 37 EVALFD

C EVALFD
C D .GE. !Dl!, D2 NON-ZERO, USE F2 EVALFD
C EVALFD

32 MP - 6 EVALFD

C EVALFD
C COMPUTE INDEX OF F2 DEFINITION EVALFD
C EVALFD

IF (DI.LT.O.O) MP - 2.0 * TAB(NP)+1.O EVALFD

NP - NP+MP EVALFD
IF (D.LT.DABS(D2)) GO TO 34 EVALFD
IF (D2.LT.O.O) GO TO 33 EVALFD

C EVALFD
C IOUTR.EQ.1 INDICATES D BEYOND RANGE. DERIVATIVE = 0. EVALFD
C IOUTR.EQ.O INDICATES D.LE.!D2!. COMPUTE POLY DERIVATIVE EVALFD
C EVALFD
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IF (D.GT.DABS(D2)) IOVIR - 1 EVALFD
C EVALFD
C D .GE. D2 (POSITIVE). EVALUATE F2 FOR D2 E-VALFD
C EVALFD

X - 02 *EVALFD

GO TO 37 EVALFD
C EVALFD
C 0 EXCEEDS TABULAR DEFINITION, SET F - F(NP) EVALFD
C IF TABLE DEFINITION EXTENDS BEYOND RANGE, USE TABLE VALUES EVALFD
C EVALFD

33 14B - TAB(NP) EVALFD
NB - NP+HB+14B EVALFD
IF (D I.E. TAB(NB-1)) GO TO 35 EVALFOD
IF (L.EQ.1) F-TAB(NB) EVALFD
GO TO 40 EVALFD

C EVALFD
C !Dl! .E. D < !D2! EVALFD
C EVALFD

34 IF (D2.LT.O.O) GO TO 35 EVALFD
X -D EVALED
GO TO 37 EVALFD

C EVALFD
C EVALUATE F FROM TABULAR DEFINITION EVALFD
C EVALED

35 MB - TAB(NP) EVALFD
Ki - NP+3 EVALFD
K2 - NP+MBiMB EVALFD
DO 36 K-K1,K2,2 EVALFD
IF (D.GT.TAB(K)) GO TO 36 E.VALFD
IF (L-1) 28,27,40 EVALFD

C EVALFD
C EVALUATE DERIVATIVE FROM TABLE EVALFD
C EVALFD

28 F - (TAB(K+1)-TAB(K-I))/(TAB(K)-TAB(K-2)) EVALFD
GO TO 40 EVALFD

c EVALFD
C EVALUATE FUNCTION FROM TABLE EVALFD
C EVALFD

27 R2 - TAB(K)-TAB(K-2) EVALFD
RI - (D-TAB(K-2))/R2 EVALFD
R2 - (TAB(K)-D )/R2 EVALFD
F =R1*TAB(K+1)+R2*TAB(K-1) EVALFD
GO TO 40 EVALFD

36 CONTINUE EVALFD
IF (L.EQ.1) F - TAB(K2) EVALFD
GO TO 40 EVALFD

37 IF (IOUTR.EQ.1 .AND. L.EQ.O )GO TO 40 EVALFD
IF (L-1) 38,39,40 EVALFD

C EVALFD
C EVALUATE DERIVATIVE OF 5TH DEGREE POLYNOMIAL EVALFD
C EVALFD

38 F -TAB(NP+I)+X*(2.0*TAB(NP+2)+X-k(3.0*TAB(NP+3)±X*(4.O*TAB(NP+4)+ EVALFD
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* X*5.O*TAB(NP+5)))) EVALFD

GO TO 40 EVALFD
C EVALFD
C EVALUATE 5TH DEGREE POLYNOMIAL EVALFD
C *EVALFD

39 F - TAB(NP) + X*(TAB(NP+1)+X*(TAB(NP+2) EVALFD
* +X*(TAB(NP+3)+X*(TAB(NP+4)+X*TAB(NP+5))))) EVALFD

GO TO 40 EVALFD
c EVALFD
C L-2: COMPUTE INTEGRAL OF FUNCTION FROM DO TO r. EVALFD
C EVALFD

41 IF (D.EQ.DO) GO TO 40 EVALFD
XO - DO EVALFD
Xl - Dl EVALFD
DO 50 1-1,2 EVALFD
IF (XI) 43,49,42 EVALFD

42 AO - TAB(NP ) EVALFD
Al - TAB(NP+l)/2.O EVALFD
A2 - TAB(NP+2)/3.0 EVALFD
A3 - TAB(NP+3)/4.O EVALFD
A - TAB(NP+4)/5.tO EVALFD
A5 - 'TAB(NP+5)/b.0 EVALFD
NP - NP+6 EVALFD
X - XO EVALFD
IF (X.NE.O.O) F-F-X*(AO+X*(A1+X*(A2±X*(A3+X*(A4+X*A5))))) EVALFD
X - DMINl(D,Xl) EVALFD
IF (X.NE.O.O) F-F+X*(AO+X*(Aii-X*(A2+X*(A3IX*(A4+X*A5))))) EVALFD
IF(D.LE.Xl) GO TO 40 EVALFD
IF(I.EQ.l.AND.D2.NE.O.O) GOTO49 EVALFD

c EVALFD
C NOTE - NP WAS UPDATED NP-N2+6 BEFORE THIS, READY FOR SECOND PASS EVALFD
C EVALFD

F - F + (D-X1)*(TAB(NP-6)+Xl*(TAB(NP-5)+Xl*(TAB(NP-4) EVALFD
+X1*(TAB(NP-3)+X1*(TAB(NP-2)+X1*TAB(NP-1)))))) EVALFD

GO TO 40 EVALFD
43 MB - TAB(NP) EVALFD

KI - NP+3 EVALFD
K(2 = NP+MB MB EVALFD
NP - K(2+1 EVALFD
DL - DMIN1(D,DABS(Xl)) EVALFD
DO 44 K-K1,K2,2 EVALFD
IF (XO.GE.T\B(K)) GO TO 44 EVALFD
ZI- DMAX(XO,TAB(K-2)) EVALFD
Z2 - DMIN(DL,TAB(K)) EVALFD
FYX - TAB(K-I)*TAB(K) - TAB(1(±1)*TAB(K-2) EVALFD
FY - TAB(K+l) - TAB(K-l) EVALFD
F - F +(FYX +O.5*FY*(ZI±Z2)) *(Z2.Zl)/ (TAB(K)-TAB(K-2)) EVALFD
IF (Z2.NE.DL) GO TO 44 EVALFD
IF(I.EQ.I.AND.D2.NE.O.O) GO TO 49 EVA LFD
IF(Z2. EQ. D) GO TO 40 EVALFD
F - F +(D-Z2)w(FYX+Z2*FY)/ (TAB(K)-TAB(K-2)) EVALFD
GO TO 40 EVALFD
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44 CONTINUE EVALFD49 XO - DABS(D1) EVTALFD50OXl- D2 EVALFD
40 EVALFD - F EVALFD

RETURN *EVALFD

END 
EVALFD
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SUBROUTINE EDINIT FDINIT

C REV 111.2 08/08/84REVIII
C REPLACES CODE PREVIOUSLY IN SUBROUTINES FINPUT AND HINPUT. FDINIT
C FROM FIVE FUNCTION NUMBERS IN NF ARRAY FDINIT
C 1. SET UP KTITLE. FDINIT
C 2. SET UP NTAB AND TAB ARRAYS FDINIT
C 3. INCREMENT COUNTERS MXNTB AND MXTB2 FDINIT
C FDINIT

IMPLICIT REAL*k8 (A-H,O-Z) FDINIT
COtMON/TABLES/MXNTI,tINTB,MXTBI,MIXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
COMIION/TEMPVS/ JTITLE(5,51),NF(5),MS(3),KTITLb(31),DMMY(34966) 80386

C NOTE: THIS IS SHARED BY SUBS CINPUT, FINPUT, HINPUT AND FDINIT. EDINIT
REAL JTITLE, KTITLE FD INIT
Ji - MXTB2 + I FDINIT
NT -MXNTB + 1 EDINIT
NTAB(NT) - JI FDINIT
NT - NT+1 FD IN IT
DO 56 L-1,5 FDINIT
NX - IABS(NF(L)) FDINIT
NTAB(NT) - 0 FD IN IT
IF (NX.EQ.O) CO TO 56 FDINIT
NTAB(NT) - ISIGN(NTI(NX,,NF(L)) FDINIT
DO 51 KK - 1,5 FDINIT
KJ -5*L+Yi(+1 FDINIT

51 KTITLE(KJ) - JTITLE(KK,NX) FDINIT
IF (NTI(NX).NE.O) CO TO 56 FDINIT
WRITE(6,54) NX FDINIT

54 FORMAT ('0 FUNCTION NO.',14,' HAS NOT BEEN DEFINED. ',FDINIT

* PROGRAM TERMINATED.') FDINIT

STOP 15 FDINIT
56 NT - NT+1 FDINIT

C FD IN IT
C INITIALIZE TAB ARRAY TO ZERO EXCEPT FOR DMAX, DINER, FDMAX. FDINIT
C FD IN IT

J2 - J1+29 FD IN IT
DO 57 JJ-J1,J2 FDINIT

57 TAB(JJ) - 0.0 FDINIT
NX - NTAB(NT-5) FDINIT
IF (NX.LE.0) GO TO 58 BUTLER1
TAB(JI+8) -DABS(TAB(NX+l)) FDINIT
IF (TAB(NX+2).NE.O.O) TAB(J1+8) - DABS(TAB(NX+2)) FDINIT
DX - TAB(J1+8) FDINIT
TAB(JL+10) - EVALFD(DX,NX,l) FDINIT
NX - NTAB(NT-4) FDINIT
IF (NX.LE.O) GO TO 58 FDINIT
TAB(J1+9) - DABS(TAB(NX+l)) FD INIT
IF (TAB(NX+2).NE.O.O) TAB(J1±9) - DABS(TAB(NX+2)) FDINIT

58 i - J2+1 FDINIT
MXNTB - NT-i FDINIT
RXTB2 - JI-1 FD IN IT
IF (MXTB2.0T.4500) WRITE (6,62) t{XTB2 DIMENB

62 FORMAT ('0 ERROR IN SUBROUTINE FDINIT, SIZE OF TAB ARRAY -',18// FDINIT
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* 'PROGRAM TERMINATED.') FDINIT
IF (MXNTB.GT.125o) WRITE (6,63) ttXNTB DIMENB

63 FORM4AT ('0 ERROR IN SUBROUTINE FDINIT, SIZE OF NTAB ARRAY -',18// FDINIT
I PROGRAM TERMINATED.') FDINIT

IF (MIXTB2.GT.450O.OR.MXNTB.GT.1250) STOP 16 DIMENB
RETURN 

FD IN IT
END FDINIT
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SUBROUTINE FINPUT FINPUT
C REV IV 02/01/881MISDOT
C INPUT CARDS F.1-F.5 SPECIFYING THE ALLOWED CONTACTS OF THE CRASH FINPUT
C VICTIM BODY SEGMENTS WITH VEHICLE PANELS, BELTS, AIRBAGS AND OTHERFINPUT
C BODY SEGMENTS ALONG WITH ThE ASSOCIATED FUNCTIONS TO BE USED FOR FINPUT
C EACH CONTACT. FINPUT
C ALSO SETS UP TABLES TO CONTROL TIME HISTORY INFOR14ATION FOR FINPUT
C EACH FUNCTION FOR EACH ALLOWED CONTACT. FIN PUT
C FINPUT

IMPLICIT REAL*8(A-H,O-Z) FINPUT
COMMON/CONTRL/ TIME,NSEG,NJNT,NL'L,NBLT,NBAG,NVEHI,NGRND, FINPUT

*NS,NQ,NSD,NFLX(;NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), FINPUT
*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) FINPUT

COMMON/JBARTZ/ MNPL( 30),MNBLT( 8),MNSEG( 30),MNBAG( 6), FINPUT
*MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30),MiBAG(3,lO,6), FINPUT

NTPL( 5,30),NTBLT( 5,8),NTSE-o( 5,30) FINPUT
COMIMON/TABLES/MXNTI,MXNTB,MXTBI,XTB2,NTI(50),NTAB(1250),TAB(450)DItIENB
COMII0N/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), FINPUT

*BLTTTL(5,8),PLTTL(5,30),BAGTTL(5,6),SEG(30), FINPUT
JOINT(30) ,CVGS(30) ,JS(30) FINPUT

REAL DATE,COMIENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT FINPUT
LOGICAL*1 CGS,JS FINPUT
COMMON/CSTRNT/ A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), FINPUT

* HHT(3,3,12),RK1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),FINPUT

RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), FINPUT
*KQI(12),KQ2(12),KQTYPE(12) FINPUT

COMMON/WINDFR/ WTIME(30),QFU(3,5),QFV(3,5),WF(3,30),IWIND(30), WINDOP
* MWSEG(7,30),NFVSEG(6),NFVNT(5),MOWSEG(30,30) WINDOP

COMIMON/TEMPVS/JTITLE(5,51),NF(5),MS(3),KTITLE(31),DM4Y(34966) 80386
C FINPUT

REAL JTITLE, KTITLE, BLANK, SURFCE(2 ,13) F INPUT
DATA BLANK/4H /FINPUT
DATA SURFCE/4H PL,4HANE ,41 BE,4HLT ,4H SEG,4HMENT/ FINPUT

C FINPUT
MXNTI - 50 FINPUT
MXNTB -0 FINPUT
KXTB2 - MXTB1 FINPUT

C FINPUT
C INPUT ALLOWED CONTACTS AND FUNCTIONS BY REF. NO. FINPUT
C FINPUT

WRITE (6,31) NPG PAGE
NPG-=NPG+l PAGE

31 FORMAT('I ALLOWED CONTACTS AND ASSOCIATED FUNCTIONS',80X, PAGE
*'PAGE',15) PAGE

DO 61 1-1,4 FINPUT
IJK - 0 FINPUT
GO TO (32,34,35,36),l FINPUT

32 IF (NPL.LE.O) GO TO 61 FINPUT
C FINPUT
C INPUT NO. OF SEGMENTS TO CONTACT EACH PLANE. FINPUT
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C IPTCARD F.1.A FINPUT
INPUTPU

READ (5,33) (MNPL(J),J-I,NPL) FINPUT
33 FORMAT(18I4) FINPUT

NJJ -NPL *FINPUT

GO TO 37 FINPUT
34 IF (NBLT.LE.O) GO TO 61 FINPUT

C FINPUT
C INPUT NO. OF SEGMENTS TO CONTACT EACH BELT. FINPUT
C INPUT CARD F.2.A FINPUT
C FINPUT

READ (5,33) (MNBLT(J),J-1,NBLT) FINPUT
NJJ - NBLT FINPUT
GO TO 37 FINPUT

35 IF (NSEG.LE.O) GO TO 61 FINPUT
C FINPUT
C INPUT NO. OF SEGMENTS TO CONTACT EACH SEGMENT. FINPUT
C INPUT CARD F.3.A FINPUT
C FIN PUT

READ (5,33) (MNSEG(J),J-1,NSEG) FINPUT
NJJ - NSEG FINPUT
NSEGI - NSEG+1 F I )'IpUT
DO 26 J-NSEG1,NGRND FINPUT

26 MNSEG(J) - 0 FINPUT
GO TO 37 FINPUT

36 IF (NJNT.LE.O) GO TO 61 FINPUT
C F INPUT
C INPUT CARD F.4.A FINPUT
C SUPPLY IGLOB(J)-1 FOR EACH GLOBALGRAPHIC JOINT J-1,NJNT FINPUT
C FINPUT

READ (5,33) (IGLOB(J),J-1,NJNT) FINPUT
NJJ - NJNT FINPUT

C FINPUT
C START OF LOOP TO READ CONTACTS FOR PLANES (I-1), BELTS (1-2), FINPUT
C SEGMENTS (1-3) AND FUNCTIONS FOR GLOBALORAPHIC JOINTS (1-4). FINPUT
C FINPUT

37 DO 60 J-1,NJJ FINFUT
IF (I.EQ.1) NK - MNPL(J) FINPUT
IF (I.EQ.2) NK - MNBLT(J) FINPUT
IF (I.EQ.3) NK - I4NSEG(J FINPUT
IF (I.EQ.4) NK - IGLOB(J FINPUT
IF (NK.LE.O) GO TO 60 FINPUT
DO 59 K-1,N( FINPUT
IF (IJK.EQ.O) WRITE (6,38) I FINPUT

38 FORMAT('O',119X,'CARDS F.',I1) FINPUT
IF (IJKEQ.O .AND. I.NE.4) WRITE (6,39) SURFCE(1,I),SURFCE(2,I) FINPUT

39 FORMAT('O' ,3X,2A4,8X, 'SEGMENT' ,2X, 'FORCE DEFLECTION',6X, 'INERTIAL FINPUT
*SPIKE',1OX,'R FACTOR',13X, 'C FACTOR' ,I0X,'FRICTION COEF. OPT') EDGE
IF (IJK.EQ.O .AND. I.EQ.4) WRITE (6,40) FINPUT

40 FORNAT('O' ,5X, 'JOINT (GLOBALCRAPIIIC)' ,2X, 'TORQUE DEFLECTION' ,6X, 'HFINPUT
*ERRON FORM1JLA',10X,'R FACTOR',13X, 'C FACTOR',IOX,'FRICTION COEF. ')FINPUT

IJK - 1 FINPUT
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C FINPUT
C INPUT CONTACT SURFACE NO., SEGMENT NO., AND FUNCTION NOS. FINPUT
C INPUT CARD F.(I).(K) FINPUT
C FINPUT

READ (5,33) NJ ,MS.,NF, NX EDGE
WRITE (6,41) NJ,MS,NF,NX EDGE

41 FORMAT('O',17,'-','13,Il1, '-',I3,I8,4I21,112) EDGE
IF (NJ.NE.J) WRITE (6,42) FINPUT

42 FORMAT(' CONTACT INPUT ERROR. PROGRAM TERMINATED.') FINPUT
IF (NJ.NE.J) STOP 14 FINPUT
IF (I.NE.2.AND.NF(5).EQ.O) tJRITE(6,20) MISDOT

20 FORMAT(' FRICTION FUNCTION NUMBER CAN NOT BE ZERO FOR THIS TYPE OFMISDOT
*CONTACT') MISDOT

IF (I.NE.2.AND.NF(5).EQ.O) STOP 105 MISDOT
NLT - 1 FINPUT
DO 43 JJ -1,31 FINPUT

43 KTITLE(JJ) - BLANK FINPUT
GO TO (44,46,48,49),1 FINPUT

C FINPUT
C PLACE SEGMENT NO. AND INDEX TO NTAB ARRAY INTO M- AND NT- ARRAYS. FINPUT
C FINPUT

44 IAT T ' ) 1. FINPUT

MPL(2,K,J) - MS(2) FINPUT
MPL(3,K,J) - MS(3) FINPUT
NTPL(K,J) - MXNTB+1 F N PUT
DO 45 JJ - 1,5 FINPUT

45 KTITLE(JJ) - PLTTL (JJ,J) FINPUT
GO TO 50 FINPUT

46 MBLT(1,K,J) - 115(1) FINPUT
MBLT(2,K,J) - MS(2) FINPUT
MBLT(3,K,J) - MS(3) FINPUT
NTBLT(K,J) - MXNTB4-1 FINPUT
DO 47 JJ - 1,5 FINPUT

47 KTITLE(JJ) - BLTTTL (JJ,J) FINPUT
C F INPUT
C SET UP TWO TABLES FOR FULL BELT FRICTION FINPUT
C FINPUT

IF (NF(5).NE.O) NLT - 2 FINPUT
GO TO 50 FINPUT

48 MSEG(1,K,2' - MS(1) FINPUT
MSEG(2,K,J) - MS(2) FINPUT
MSEG(3,K,J) - MS(3) FINPUT
NTSEG(K,J) - MXNTB-1 FINPUT
KTITLE (3) - SEG(J) FINPUT
GO TO 50 F INPUT

C FINPUT
C NOTE: GLOBALGRAPHIC JOINT WILL SAVE NT IN IGLOB ARRAY FINPUT
C FINPUT

49 IGLOB(J) -MXNTB+1 FINPUT
KTITLE(2) -JOINT(J) FIN PUT

C FINPUT
C SET UP POINTERS TO TAB ARRAY IN NTAB ARRAY. FINPUT
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C FINPUT
A50 NFJ -MS(2) FINPUT

IF (NFJ.GT.O) KTITLE(6) -SEG(NFJ) FINPUT
DO 51 JJ-1,NLT FINPUT

51 CALL FDINIT *FINPUT

WRITE (6,53) KTITLE FINPUT
53 FORMAT(1X,5A4,1X,A4,5(1X,5A4)) FINPUT

LT - NTAB(MXNTB-S) EDGE
IF (I.EQ.1) TAB(LT+22) - NX EDGE
IF (NF(1).NE.O) GO TO 59 EDGE

C FINPUT
C IF FORGE DEFLECTION FUNCTION NO. IS ZERO, FINPUT
C SET UP FOR ROLLING CONSTRAINT FINPUT
c FINPUT

NQ - NQ+1 FINPUT
NTAB(MXNTB-4) - -NQ FINPUT
KQTYPE(NQ) - -4 FIN4PUT
KQI(NQ) - MS(2) FINPUT.
KQ2(NQ) - MS(1) FINPUT
IF (I.NE.3) GO TO 59 EDGE
KQJ.(NQ) - J FINPUT
KQ2(NQ) - MS(2) Ft NPUT

59 CONTINUE F INPUT
60 CONTINUE F INPUT
61 CONTINUE FINPUT

C FINPUT
C INPUT CARD F.5 - JOINT FUNCTIONS TO BE USED. FINPUT
C F INPUT

IF (NJNT.LE.O) GO TO 81 FINPUT
IF (NJNTF.NE.O) GO TO 76 Fl NPUT
DO 75 J-1,NJNT FINPUT

75 JOINTF(J) - 0 FINPUT
GO TO 81 F INPUT

76 READ (5,33) (JOINTF(J),J-1,NJNT) FINPUT
IJK - 0 FINPUT
DO 80 J-1,NJNT FINPUT
IF (JOINTF(J).EQ.O) GO TO 80 FINPUT
IF (IJK.EQ.O) WRITE (6,77) NPG PAGE
IF (IJK.EQ.O) NPG-NPG+1 PAGE

77 FOR1AT('l',122X,'PAGE',15/12OX,'CARII F.5'/ PAGE
*' THE FOLLOWING JOINT RESTOPUi4G FORCE FUNCTIONS AS DEFINED FINPUT

*ON CARDS E.7 WILL BE USED.'//4X,'JUINT',10X,'FUNCTIONI//) FINPUT

JF -JOINTF(J) FINPUT
IJK -=1 FINPUT
WRITE (6,78) J,JOINIT(J).JF,(JTITLE(I,JF),I-1,5) FINPUT

78 FORM'AT(I6,j-',A4,I1O,'-',5A4) FINPUT

IF (NTI(JF).EQ.O) WRITE (6,42) FINPUT
IF (NTI(JF).EQ.O) STOP 17 FINPUT

80 CONTINUE FINPUT
C FINPUT
C INPUT CONTACT SEGMENTS FOR AIRBAG, IF ANY. FINPUT
C FINPUT
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81 IF (NBAG.LE.O) GO TO 69 FINPUT
IJK - 0 FINPUT
DO 68 J'-1,NBAG FINPUT

C FINPUT
C INPUT CARD F.6.(J)- FINPUT
C FINPUT

READ (5,63) K,NK,(MBAG(2,I,J),MBAG(3,I,J),I-1,NK) FINPUT
63 FORIIAT(2I4,2012) FINPUT

MNBAG(J) - NK FINPUT
IF (NK.EQ.O) GO TO 68 FINPUT
IF (IJK.EQ.O) WRITE (6,64) FINPUT

64 FORMAT(////5X,'AIRBAG',4X,'VS.',4X,'SECMENTS',90X,'CARDS F.6') FINPUT
IF (K.NE.J) WRITE (6,42) FINPUT
IF (K.NE.J) STOP 20 FINPUT
WRITE (6,65) J,(MBAG(2,I,J),MBAG(3,I,J),I.1,NK) FINPUT

65 FORMAT( '0 NO.' ,I2,12X,1O(I3,'-',I3)) FINPUT
DO 66 I-1,NK FINPUT
K - MBAG(2,1,J) FINPUT

66 KTITLE(I) - SEG(K) FINPUT
WRITE (6,67) (BAGTTL(I,J),I-1,5),(KTITLE(I),I-l,NK) FINPUT

67 FORMAT(1X,5A4,1O(3X,A4)) FINPUT
68 CONTINUE FINPUT

C FINPUT
C INPUT CARDS F.7.A F.73B FOR SUBROUTINE WINDY. FINPUT
C FINPUT

69 DO 85 J-1,NGR.ND FINF-UT
85 MWSEG(1,J) - 0 FINPUT

IF (NWINDF.EQ.O) GO TO 99 FINPUT
READ (5,33) (MWSEG(1,J),J-1,NSEG) FINPUT
IPAGE - 0 FINPUT
DO 73 J-1,NSEG FINPUT
IWIND(J) - 0 F INPUT
WTIME(J) - 0.0 FINPUT
IF (M4WSEG(1,J).EQ.O) GO TO 73 FINPUT
IF (IPAGE.EQ.O) WRITE (6,70) NPG PAGE
IF (IPAGE.EQ.O) NPG-NPC+1 PACE

70 FORMAT('l SEGMENT WIND FORCES',102X, 'PAGE',15/120X,'CARDS F.7'1 PAGE
*75X,'DRAG COEFFICIENT BLOCKING'/ WINDOP

'SEGMENT-ELLIPSOID SEGMENT-PLANE', WINDOP
*16X, 'WIND FORCE FUNCTION' ,LOX, 'FUNCTION' ,9X, WINDOP
*'SEGMENTS-ELLIPSOID') WINDOP

IPAGE - 1 FINPUT
READ(5,86)(MWSCG(I,J),I-1,7),(MOWSEC(J,K),K=1,2*MWSEG(7,J)) WINDOP

86 FORMAT (714,2212/(130,712)) WINDOP
WRlTE(6,71)(MWSEG(I,J),I-I,6) OUT385

71 FORMAT(IHO,16,211 -,13,113,2H1 13,131,123) OUT385
IF (IABS(MWSEG(1,J)).NE.J) WRITE (6,42) WINDOP
IF (IABS(MWSEG(1,J)).NE.J) STOP 21 WINDOP
M3 -MWSEG(3,J) FINPUT
M4 - M4WSEG(4,J) FINPUT
M5 - MWSEG(5,J) FINPUT
M6 - MWSEG(6,J) WINDOP
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M7 - MWSEG(7,J) OUT385

DO 172 11-1,5 FIXWBS

KTITLE (11)-BLANK FIXWBS

172 IF (M6.NE.O) KTITLE(II)-JTITLE(II,M6) FIXWBS

WRITE (6,72) SEG(J),SEG(M3),(PLTTL(I,M4),1=1,5) FINPUT

,(JTITLE(I,M5),I-1,5),(KTITLE(l),I-1,5) FIXWBS

* ,(MOWSEG(J ,K) ,K-1,2*M7) OUT385

72 FORMAT(3X,A4,14X,A4,1H-,5A4,3X,5A4,3X,5A4,2X,3(5(I
3,lH ,I3)/94X)) OUT385

73 CONTINUE FINPUT

99 RETURN FINPUT

END FINPUT
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'SUBROUTINE FLXSEG FLXSEG
C REV IV 07/23/86TWOPI

*IMPLICIT REAL*8(A-HO.Z) FLXSEG
CORMION/CONTRL/ TIME,NSEG,NJNT,N,,PL.,NBLT,NBAG,NVEHI,NGRND, FLXSEG

NS,NQ,NSD,NFLX,FMIRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/SGMNTS/ D(3,3,30),t IEG(3,30),WMED(3,30),Ul(3,30),U2(3,3O),FLXSEG

SEGLP(3.30),SEGLV(3,30),SEGLA(3,30),NSY4(3O) FLXSEG
COMIION/FLXBLE/ HF(4,12,8)*,B42(3,3,24),V4(3,8),NFLEX(3,8) FLXSEG
COM4ON/CNSNTS/ PI,RADIAN,G,TFHIRD,EPS(24), FLXSEG

*UNITL,UNITMt,UNITT,GRAVTY(3),TWOPI TWOPI
COI4MON/TEMPVS/ TT(3,3), THN(4), CN1(3,3), CN(3,3), WNM1(3), FLXSEG

*THND(4), PTD(3), WCSN(3), RHSN(3), RHS1(3), FLXSEG
*RHS2(3), GF(3,4), GC(3,3), CGC(3,3), THA(3), FLXSEG
*THAD(3), THADEG(3), DN2NI(3,3), RMG(3),DM1MY(35009) 80386

DTMENSION IDYPR(3) FLXSEG
DATA IDYPR/3,2,1/ FLXSEG
IF (NFLX.EQ.0) GO TO 99 FLXSEG
CALL ELTIME(1,34) FLXS EG
TEX -I FLXSEG

11 NI NFLEX(1,IFX) F'LXSEG
N3 -NFLEX(3,IFX) FLXSEG
CALL DOTT33(D(1,1,N3),D(1,1,N1),TT) FLXSEG
THN(1) - DATAN2(TT(1,2),TT(1,l)) FLXSEG
THN(2) - -DASIN(TT(1,3)) FLXSEC
THN(3) - DATAN2(TT(2,3),TT(3,3)) FLXS EG
THN(4) - 1.0 FLXSEG
CT22 - 1.0-TT(1.3)**2 FLXSEG
CT2 - DSQRT(CT22) FLXSEG
ST2 - -TT(1,3) FLXSEG
CT1 - TT(1,1)/CT2 FLXSEG
STI - TT(1,2)/CT2 FLXSEG
CNI(1,1) - -TT(1,1)*TT(1,3)/CT22 FLXSEC
CN1(1.,2) - -TT(1,2)*TT(1,3)/cr22 FLXSEG
CNI(1,3) - 1.0 FLXSEG
CN1(2,1) - -STri FLXSEG
CN1(2,2) - CT1 FLXSEG
CNI(2,3) - 0.0 FLXSEG
CN1(3,1) - TT(1,1)/CT22 FLXSEG
CNI(3,2) - TT(1,2)/CT22 FLXSEG
CN1(3,3) - 0.0 FLXSEG
CALL. DOT31(TT,WMEG(1,N3),WNMI) FLXSEG
DO 12 1-1,3 FLXSEG

12 WNM1(I) - WNMI(I) - WIIEG(I,Nl) FLXSEG
CALL MAT31(CN1,WNM1,TllND) FLXSEG
THiND(4) - 0.0 FU.SEG
CALL CROSS(WIIEG(1,Nl) ,WNM1,WCSNI) FLXSEG
RHSN(1) - ( (.TliND(1)*STI*ST2 I'llIND(2)*CTI/CTr2)*,WNMI(l) F US E (

*f(THiND(1)*CT1*sTr2 T'iND(2)*.'s'rl/CT2)*WN 11(2) )/cTr2 FLXSEG
RfiSN(2) - .TrHND(1)*(CT1*WNMI(1) + STI*WNlMI(2)) FLXSEG
RliSN(3) - ( (-THND(1)*STI + riTHND(2). CTI1*ST2/CT2)*WNMl 1(1) FLXSEG

+( T1!ND(1)*CT1 + THNtD(2)yST1*ST2/cTr2)*,WNM11(2) )/CT2 FLXSEG
13 N2 - NFLEX(2,IFX) FLXSEG
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I- 0 FLXSEG
DO 15 1-1,3 FLXSEG
DO 14 J-1,4 FLXSEG
JM -J+M FLXSEG
GF(I,J) -0.0 FLXSEG
DO 14 K=1,4 *FLXSEG

14 GF(I,J) - GF(I,J) + fHF(K,JL4,IFX)*THN(K) FLXSEG
15 M -M+4 FLXSEG

DO 17 1-1,3 FLXSEG
THA(I) - 0.0 FLXSEG

'THAD(I) - 0.0 FLXSEG
DO 16 J.-1,4 FLXSEG
THA (I) - THA (I) + GF(I,J)*THN (J) FLXSEG

16 THAD(I) - THAD(I) + GF(I,J)*THND(J) FLXSEG
THA (I) - 0.5*THA(I) FLXSEG

17 THADEG(I) - THA(I)/RADIAN FLXSEG
CALL DRCYPR (DN2N1,THADEC,IDYPR) FLXSEG
CALL MAT33(DN2N1,D(1,1,N1),D(1,1,N2)) FLXSEG
CSC - DCOS(THA(2)) FLXSEG
OSS - DSIN(THA(2)) FLXSEG
CN(i,1) - 0.0 FLXSEG
CN(2,1) - 0.0 FLXSEG
CN(3,1) - 1.0 FLXSEG
CN(1,2) - -DSIN(THA(1)) FLXSEG
CN(2,2) - DCosc(l()) FLXSEG
CN(3,2) - 0.0 FLXSEG
CN(1,3) - CSC*CN(2,2) FLXS EG
CN(2,3) - -CSC*CN(1,2) FLXSEG
CN(3,3) - *CSS FLXSEG
CALL MAT33(GF, ONi, GC: FLXSEG
CALL MAT33(CN, GC, CGC) FLXSEG
CALL D0T33 (D(1,1,N1),CGC,B42(1,1,3*IFX-2)) FLX EG
CALL D0TT33(B42(1,1,3*IFX-2) ,TT,B42(1,1,3*IFX)) FLXSEG
DO 20 1-1,3 FLXSEG
DO 20 J-1,3 FLXSEG
B42(I,J,3*IFX-2) - B42(I,J,3*IFX-2) -D(J,I,NI) FLXSEG
B42(I,J,-*IFX-1) - D(J,I,N2) FILXSEG

20 B42(I,J,3*IFX ) - -B42(I,J,3*IFX) FLXSEG
C FLXSEG
C COMPUTE V4 FLXSEG
C FL-XSEG

CALL MAT31(CGC,WNM1,RHS1) FLXSEG
DO 21 1-1,3 FLXSEG

21 RIIC(I) - RHS1(I) + I4MEG(I,N1) FLXSEG
CALL MAT31(DN2N1,RI4G,WMEG(1,N2)) FLXSEG
CALL CROSS(WMEG(1,N1),RIHS1,RHiS2) FLXSEC
CALL nAT31(CCC,WCSN,RHiSI) FLXSEG
DO 25 1-1,3 FLXSEG

25 RHSI(I) - RHS2(I) - RfHS1(I) FLXSEG
CALL MAT31(GC,WNMI,RfiS2) FLXS EG
RHS1(1) - P1151(I)- THIAD(Iyk(CN(2,2)*RiIS2(2).CN(I,2)*CSC*RBS2(3)) FLXSE-,

-THAD(2)*CN(2,2)*GSS*RHS2(3) FLXSEG
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RHS1(2) - RHSI(2) + rthD(1)*(Ci(1,2)*RHiS2(2) c1V(2.2)*CSC*RH'S2(3)) FLXSEG
*+ -ltAD(2)*1i(1.2)*CSS*RHS2(3) FLXSEG

RH1S1(3) - RHSI(3) -iiLHAD(2)*CSC*P3;:S2(3) F1.XSEG
CALL ltAT31(GF, RHI.PHS2) FLXSEG
H - I FLXSEG
DO 30 1-1,3 FLXSEG
D0: 26 J-1, 3 FLXSEG
PTD(J) - 0.0 FLXSEG
DO 26 K-1,3 FLXSEG
MKK KI -I FLXSEG

26 PTD(J) -PTD(J) + llF(J,YZK.1FX)*TiH!!D(K) FLXSEG
RHS2(I) -RHS2(I) + XDY(PTD,ClIJ-iH-i) FLXSEG

30 H - H4+4 MLSEG
CALL HAT3L(CN, RHS2, PTD) FIJXSEG
DO 35 1-1,3 FLXSEG

35 RHS1(I) - RHSI(I) + PTD(I) FLXSEG
CALL DOT3i(D(1,1,fl'11),RHSi,V4(1,IFX)) FLXSEG
IF (IFX.EQ..NFLX) GO TO 98 FLXSEG
IFX - IFX+l FLXSEG
IF (NFLEX(l,IFX).EQ.Nl .AND. 'jFLEX(3.IFA).EQ.Ni3) GO TO 13 FLXSEG
GO TO 11 FL)XSEG

98 CALL ELTII4E(2,34) FLXSEG
99 RETURN FLXS EG

END FLXS EG
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DOUBLE PRECISION FUNICTION FNTERP (THETA, PHI, NT) FVTERP
C REV) IV 04/1O/87FNFIX
C COMPUTES THE RESTORING TORQUE OF A JOINT AS A FUNCTION OF THE FNTERP
C FLEXURE ANGLE (THETA) AND THE AZIMUTH ANGLE (PHI) AS DEFINED BY FNlTER?
C FUNCTION NO. NT * NTER P
C FNTERP
C ASSUMES 0 < THETA < PI FIJTERP
C -PI1< PHI < PI FNTERP
C DATA III TAB ARRAY CONTAINS NTHETA,NPHI FOLLOWED BY ENTER?
C TWO DIMENSIONAL ARRAY OF FUNCTIONAL VALUES (NTHETA > 0) ENTER?
C OR POLYNOMIAL COEFFICIENTS (NTHETA < 0) FOR EQUALLY FNTER?
C SPACED VALUES OF PHI. ENTER?
C ENTERP
C THETA(I) - (I-1)*PI/(NTHETA-I) FOR I-1,NTHETA FNTERP
C P111(J) - -PI + (J-I)*2*PI/NPHI FOR J-1,NPHI ENTER?
C F(THETA,PI) - (THETA,-PI) ENTER?
C ENTER?
C SUBROUTINE EVALUATES GI(THETA) -F(THETA,PHI(J) ) NTER?
C G2(THETA) -F(THETA,I'HI(J 1)) ENTER?
C FOR PHI(J) < PHI < PHI(J+l) ENTER?
C BY LINEAR INTERPOLATION OR POLYNOMIAL EVALUATION AND THEN LINEAR ENTER?
C INTERPOLATES BETWEEN GI AND G2 TO OBTAIN F(THETA,PHI). ENTER?
C IF F < 0. F IS SET TO ZERO. THEREFORE A DEAD BAND IS OBTAINED ENTER?
C BY NEGATIVE VALUES IN THE TABLE. ENTER?
C ENTER?

IMPLICIT REAL*8 (A-H,O-Z) ENTER?
COWHMON/CNSNTS/ P1 ,RADIAN.G,TIIIRD, EPS(24), ENTER?

UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COI-l1ON/TABLES/MiXNTI ,MXNTB,MtXTBI ,MXTB2 ,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
IERROR - 0 FNTERP
IF (PHI.LT. -PI) TERROR - 1 ENTER?
IF (PHI.GT. PI) TEIRROR - 2 ENTERP
IF (THETA.LT.O.O) TERROR - 3 ENTER?
IF (THETA.GT.PI ) TERROR - 4 ENTER?
IF (IERROR.NE.O) WRITE (6,11) IERROR,THETA,PHI,NT ENTER?

11 FOR1-IAT('O IMPROPER ARGUMENTS TO FUNCTION ENTER?. ERROR CODE -',14/ENTER?
'0 THETA -',G25.15, ' PHIl -',G25.15,' NT =',16) FNTERP

IF (IERROR.NE.O) STOP 36 ENTER?
NE - NTI(NT) + 5 ENTER?
NTHETA - TAB(NF) ENTER?
NPHI - TAB(NF+1) FNTER?

C ENTER?
C DETERMINE INDEX AND INTERPOLATION PARAMETERS FOR PHI. ENTER?
G ENTER?

IF (?HI.GE.?I-ES(15)) ?HI-O.O-PI PNFIX
XN? - (?HI+PI)/TWOI*TAB(NF-1) TWOPI
NP1 - XN? ENTER?
N?2 - NP1+1 ENTER?
IF (NP2.GE.NPHI) N?2 - 0 FNTERP
RP2 - XN? - DFLOAT(NPI) ENTER?
RPI - 1.0 - RP2 FNTERP
NTH - IABS(NTHETA) ENTER?
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IPI - NF+1+NP1*NTH FNTERP
1P2 - NF+1+NP2*NTH FNTERP

C FNTERP
C DETERMINE INDEX AND INTERPOLATION PARAMETERS FOR THETA. FNTERP
C *FNTERP

IF (NTHETA.LT.O) jO TO 20 FNTERP
XNT - THETA/PI*(TAB(NF)-1.O) FNTERP
NT1 - XNT FNTERP
RT2 - XNT - DFLOAT(NT1) FNTERP
RT - 1.0- RT2 FNTERP
ITI - IPI + NT1 FNTERP
IT2 - IP2 + NT1 FNTERP
Gi - RT1*TAB(IT1+1) +' RT2*TAB(ITI+2) FNTERP
02 - RT1*TAB(1T2+1) + RT2*TAB(1T2+2) FNTERP
GO TO 23 FNTERP

C FNTERP
C COMPUTE FOR POLYNOMIALS IN THETA FOR FIXED PHI. FNTERP
C FNTERP

20 NPOLY - -NTHETA-1 FNTERP
ITI - IPI + NPOLY + 2 FNTERP
IT2 = P2 + NPOLY + 2 FNTERP
THETA1 - THETA - TAB(IP1+1) FNTERP
THETA2 - THETA - TAB(1P2+-1) FNTERP
Gl1- 0.0 FNTERP
02 - 0.0 FNT ER P
DO 21 I-1,NPOLY FNTERP
ITI- IT1-1 FNTERP
1T2 - T2-I FNTERP
0GI - THETAI*(TAB(IT1)+G1) FNTERP

21 G2 - THETA2*(TAB(IT2)+G2) FINTERP
IF (THETA1.LT.O.O) 01-0.0 FNFIX
IF (THETA2.LT.O.O) 02-0.0 FNFIX

23 FNTERP - RP1*01 + RP2*G2 FNTERP
IF (FNTERP.LT.O.O) FNTERP -0.0 FNT ER P
RETURN FNT ER P
END FNTERP
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C SUBROUTINE FRCDFL (DRATE,M,N,FRCDF,ELOSS) FRCDFL
* C REV 111.2 08/08/84REVIII*C EVALUATE FORCE DEFLECTION FUNCTION AT POINT D, WHERE DEFINITION FRCDFLC OF FUNCTION IS CONTROLLED BY M INDEX OF NTAB ARRAY. FRCDFLC DERIVATIVE, FUNCTION OR INTEGRAL IS EVALUATED AS N - 0,1 OR 2. FRCDFL*C NTAB(M) - INDEX TO TAB ARRAY FOR REAL DATA FRCDFL*C NTAB(M+1) - INDEX TO TAB ARRAY FOR BASE FUNCTION FRCDFL.C NTAB(M+2) - INDEX TO TAB ARRAY FOR INERTIAL FUNCTION, IF ANY FRCDFL

C 
FRCDFLC ASSUMES 0 < DG < DCUBIC < DREF < DMAX FRCDFLC BUT ANY < MAY BE LESS THAN OR EQUAL TO FRCDFL

C 
FRCDFLIMPLICIT REAL*8(A-H,O-Z) 
FRCDFLCOMMON/TABLES/MTIXTBMTB1 TB2NTI(5O) ,NTAB(1250) ,TAB(4500)DIMENB

F -0.0 
FRCDFL

ELOSS - 0.0 
FRCDFLL -NTAB(M) 
FRCDFLTAB(L) -D 
FRCDFL

IF (D.LT.O.O) CO TO 99 FRCDFL
DMAX - TAB(L+8) 

FRCDFL
IF (D.LT.DMAX) GO TO 10 FRCDFL

C 
FR C DFLC DMAX <D , USE MAX VALUE FRCDFL

C 
FRCDFLIF (N-I) 99,9,99 
FRCDFL

9 FDMAX - TAB(L±1O) 
FRCDFLF - FDMAX 
FRCDFL

CO TO 40 
FRCDFL10 DREF -TAB(L+7) 
FRCDFLIF (D.GE.DREF) GO TO 30 FRCDFL

DCUBIC - TAB(L+6) 
FRCDFLIF (DCUBIC CE.DREF) CO TO 20 FRCDFLIF (D.LE.DCUBIC) GO TO 20 FRCDFL

C 
FRCDFLC OCUBIC < D <z DREF , USE CUBIC FRCDFL

C 
FRCDFLLC -L+14 
FRCDFL

DCO -TAB(L+18) 

FRCDFLX - D-DCO 
FRCDFLIF (N-i) 12,11,9S, 
FRCDFL

C 
FRCDFLC USE CUBIC DEFINI' ',)N FRCDFL

C FRCDFL11 F = TAB(LC) + X *(TAil(LC+1>i.X*(TAB(LC+2)F X*TAB(LC+3))) FRCDFLGO TO 40 
FRCDFL

C 
FRCDFLC USE DERIVATIVE OF CUBIC FRCDFL

12 F - TAB(LC+1)*X*(2.0*TAB(;.c±2)+ X*3o*TAB(LC+3)) FRCDFL
CO TO 99 

FRC DFL20 DG - TAB(L+S) 
FRC DFL

IF (D.LE.DG) CO TO 40 FRCDFL
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C FRCDFL
C DG < D < DCUBIC , USE QUADRATIC FRCDFL
C FRCDFL

LQ - L+1I FRCDFL

X - D-DG FRCDFL

IF (N-I) 22,21,99 FRCDFL
C FRCDFL
C USE QUADRATIC DEFINITION FRCDFL
C FRCDFL

21 F - TAB(LQ)+X*(TAB(LQ+1)+X*TAB(LQ+2)) FRCDFL
GO TO 40 FRCDFL

C FRCDFL
C USE DERIVATIVE OF QUADRATIC. FRCDFL
C FRCDFL

22 F - TAB(LQ+1)+X*2.0*TAB(LQ+2) FRCDFL
GO TO 99 FRCDFL

C FRCDFL
C DREF < D < DMAX, USE BASE FUNCTION FRCDFL
C FRCDFL

30 IF (N-I) 31,31,99 FRCDFL
31 NB - NTAB(M+I) FRCDFL

C FRCDFL
C EVALUATE BASE FUNCTION FRCDFL
C FRCDFL

IF (NB.GT.O) F - EVALFD(D,NB,N) FRCDFL
NI - NTAB(M+2) FRCDFL

C FRCDFL
C ADD INERTIAL FUNCTION , IF ANY FRCDFL
C FRCDFL

IF (NI.GT.O) F - F+EVALFD(D,NI,N) FRCDFL
40 IF (N.NE.1) GO TO 99 FRCDFL

C FRCDFL
C COMPUTE AND ADD RATE DEPENDENT FUNCTIONS, IF ANY. FRCDFL
C FRCDFL
C CURRENT RESTRICTIONS: FRCDFL
C FRCDFL
C 1) COMPUTED FOR N-I (FUNCTION) ONLY. FRCDFL
C FRCDFL
C 2) FUNCTION NOS. M+2,M+3 AND M+4 (USED FOR INERTIAL SPIKE, FRCDFL
C R FACTOR AND G FACTOR FUNCTIONS) MUST BE NEGATIVE OR ZERO, FRCDFL
C I.E., THESE FUNCTIONS CANNOT BE USED IN CONJUNCTION WITH FRCDFL
C THE RATE DEPENDENT FUNCTIONS. FRCDFL
C FRCDFL
C 3) ASSUMES THE FUNCTIONAL FORM FRCDFL
C FRCDFL
C F(D,D') - F1(D) + F2(D)*F3(DI) + F4(D') FRCDFL

C FRCDFL
C WHERE F1(D ) IS DEFINED BY FUNCTION NTAB(M+I)>O, FRCDFL
C I.E., NORMAL FORCE DEFLECTION FUNCTION WITH NO FRCDFL
C INERTIAL SPIKE FUNCTION AND DEFAULT VALUES FRCDFL
C R=1 AND G=O (UNLOADING AND RELOADING SAME AS FRCDFL
C ORIGINAL LOADING); FRCDFL
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C FRCDFL
C F2(D )IS DEFINED BY FUNCTION NTAB(M+2)<O, FRCDFL
C IF NTAB(M+2)=O, F2(D )-O; FRCDFL
C FRCDFL
C F3(D' IS DEFINED BY FUNCTION NTAB(M+3)<O, FRCDFL
C IF NTAB(M+3)=0, F3(D')=O; FPCDFL
C FRCDFL
C AND F4(D') IS DEFINED BY FUNCTION NTAB(M+4)ZO, FRCDFL
C IF NTAB(M+4)=O, F4(D')=O. FRGDFL
C FRCDFL
C NOTE: FUNCTIONAL FORM CAN BE CHANGED BY REVISING PROGRAM FRCDFL
C BETWEEN STATEMENTS 40 AND 99. FRCDFL
C FRCDFL

F2 - 0.0 FRCDFL
F3 - 0.0 FRCDFL
F4 - 0.0 FRGDFL
N2 - -NTAB(M 2) FRCDFL
N3 - -NTAB(M+3) FRCDFL
N4 - -NTAB(M+4) FRCDFL
IF (N2.GT.O) F2 - EVALFD (D, N2,N) FRCDFL
IF (N3.GT.O) F3 - EVALFD (RATE,N3,N) FRCDFL
IF (N4.GT.O) F4 - EVALFD (RATE,N4,N) FRCDFL
F - F + F2*F3 + F4 FRCDFL
ELOSS - RATE*(F2*F3+F4) FRCDFL

99 FRCDF - F FRCDFL
RETURN FRCDFL
END FRC DFL
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SUBROUTINE FSMSOL (C,R,NN,MX,1MAXN,JN,MAXDIM) FSMSOL
C REV 111.2 08/08/84REVIII
C SOLVES A SET OF SIMULTANEOUS EQUATIONS OF SIZE 3*MM FSMSOL
C WHERE THE MATRIX CONSISTS OF A SET OF 3*3 SUBMATRICES FSMSOL
C STORED IN C(3,3,IJ). THE LOCATION OF THE 1,J ELEMENT FSMSOL
C IS STORED IN NN(I,J). I.E. IJ= NN(I,J) FSMSOL
C FSMSOL
C A NEGATIVE IJ IMPLIES THAT C( , !IJ!) IS AN FSMSOL
C IDENTITY AND THE RIGHT SIDE IS ZERO. A NEGATIVE FSMSOL
C IJ WILL ONLY OCCUR ON A DIAGONAL ENTRY OF NN. FSMSOL
C FSMSOL
C THE BASIC EQUATION IS CX-R FSMSOL
C FSMSOL
C DURING THE SOLUTION THE C MATRIX IS DESTROYED ,IT MAY FSMSOL
C BE NECESSARY TO ADD TO THE C ARRAY. FSMSOL
C THE SOLUTION IS STORED IN R. FSMSOL
C FSMSOL
C INPUT FSMSOL
C FSMSOL
C C(3,3,K) GIVEN ARRAY FSMSOL
C R(3,MM) GIVEN RIGHT HAND SIDE FSMSOL
C NN(JJ,JJ) GIVEN ARRAY CONTAINING LOCATIONS OF I,J,ELEMENT FSMSOL
C MX SIZE OF SYSTEM OF SUBATRICES (POSITIVE INDICATES FSMSOL
C THAT C MATRIX IS SYMMETRIC, NEGATIVE IT IS NOT.) FSMSOL
C MAXN LARGEST VALUE IN NN ARRAY FSMSOL
C JN DIMENSION OF NN FSMSOL
C MAXDIM THIRD DIMENSION OF C IN CALLING ROUTINE FSMSOL
C FSMSOL

IMPLICIT REAL*8 (A-H,O-Z) FSMSOL
COMMON/CONTRL/ TIME,NSEGNJNT,NPL,NBLT,NBAG,NVEII,NGRND, PAGE

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE

DIMENSION C(3,3,1),R(3,1),NN(JNl) FSMSOL
CALL ELTIME(1,20) FSMSOL
MM1 - IABS (MX) FSMSOL
IF (MM.LE.O) GO TO 99 FSMSOL
MMI - MM-i FSMSOL
MPI - MM+I FSMSOL
DO 50 II-1,MM FSMSOL
I - MPI-II FSMSOL

C FSMSOL
C START PIVOT AT BOTTOM - FIND PIVOT INVERT. FSMSOL
C FSMSOL

L - NN(II) FSMSOL
IF (L.LE.O) GO TO 50 FSMSOL
DO 14 M-1,3 FSMSOL
B - 1.O/C(M,M,L) FSMSOL
C(M,M,L) - 1.0 FSMSOL
C(M,I,L) - B*C(M,I,L) FSMSOL
C(M,2,L) - B*C(M,2,L) FSMSOL
C(M,3,L) - B*C(M,3,L) FSMSOL
R(M,I) - B*R(M,I) FSMSOL

DO 13 N-1,3 FSMSOL
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IF (N.EQ.M) GO TO 13 FSMSOL
B - C(N,M,L) FSMSOL
C(N,M,L) - 0.0 FSMSOL
C(N,1,L) - C(N,1,L) - B*C(M,1,L) FSMSOL
C(N,2,L) = C(N,2,Q. - B*C(M,2,L) FSMSOL
C(N,3,L) - C(N,3,L) - B*G(M,3,L) FSMSOL
R(N,I) -R(N,I) - B*R(M,I) FSMSOL

13 CONTINUE FSMSOL
14 CONTINUE FSMSOL

C FSMSOL
C CHECK IF DONE. FSMSOL
C FSMSOL

IF (I.EQ.1) GO TO 50 FSMSOL
IMi - I-I FSMSOL

C FSMSOL
C CALCULATE PIVOT ROW. FSMSOL
C FSMSOL

DO 20 J-1,IM1 FSMSOL
IF (NN(I,J).EQ.O) GO TO 20 FSMSOL
M - NN(I,J) FSMSOL
DO 15 N-1,3 FSMSOL
A - C(1,1,L)*C(11 N,M) + C(1,2,L)*C(2,N,M) + C(I,3,L)*C(3,N,M) FSMSOL
B - C(2,1,L)*C(1,N,M) + C(2,2,L)*C(2,N,M) + C(2,3,L)*C(3,N,M) FSMSOL
D - C(3,1,L)*C(1,N,M) + C(3,2,L)*C(2,N,M) + C(3,3,L)*C(3,N,M) FSMSOL
C(1,N,M) - A FSMSOL
C(2,N,M) - B FSMSOL

15 C(3,N,M) - D FSMSOL
20 CONTINUE FSMSOL

C FSMS OL
C DONE WITH PIVOT ROW -ZERO COLUMN I ABOVE DIAGONAL. FSMSOL
C FSMSOL
C 1,1 FSMSOL
C .FSMSOL

C FSMSOL
C K,K .. K,J .. K,I C - C - C *C FSMSOL
C .. .. KJ KJ 1(1 IJ FSMSOL

C ... FSMSOL
C J,K .. J,J .. J,I C - C - C *C FSMSOL
C ... .JK JK JI 1K FSMSOL
C .. .. FSMSOL
C I,K .. I,J . 14 C - 0 FSMSOL
C .KI FSMSOL
C S MS OL
C M,M FSMSOL
C FSMSOL

DO 40 K-1,IMl FSMSOL
KI - NN(K,I) FSMSOL
1K - NN(I,K) FSMSOL
IF (KI.EQ.O .AND. IK.EQ.O) GO TO 40 FSMSOL
DO 30 J-K,IMl FSMSOL
IJ - NN(I,J) FSMSOL
JI - NN(J,I) FSMSOL
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IF (KI.EQ.O .OR. IJ.EQ.O) GO TO 24 FSMSOL
KJ - NN(K,J) 

FSIISOL
IF (KJ.NE.O) GO TO 22 FSM1SOL
M4A - MANlFSMSOL
IF (IAXN.GT.MAXDIM) GO TO 41 FSMSOL

KJ - MAXNFSt4SOL
NN(K,J) - KJFSMSOL
DO 21 M-1,3 

FSMSOL
DO 21 N-1,3 

FSMSOL21 C(N,M,KJ) - 0.0 
FSMSOL22 DO 23 M4-1,3 
FSMSOL

DO 23 N-1,3 
FSMSOL23 C(N,14.KJ) - C(N,M,KJ) - G(N,1,KI)*C(l,M,lj) FSMSOL*- C(N,2,KI)*C(2,M,IJ) FSMSOL

*4 IF(.QK G-O3 C(N,3,K)*C(3,MIJ) FSMSOL
24 I (J.Q.K)GO T 30FSMSOL

IF (JI.EQ.O .OR. IK.EQ.O) GO TO 30 FSMSOLJK - NN(J,K) 
FSISOL

IF (JK.NE.O) -,0 TO 26 FS1ISOLMAXN - M4AXN+1 
FSMSOL

IF (MAXN.GT.MAXDIM) GO TO 41 FS1ISOLJK - MAXN 
FSMSOL

NN(J,K) - 3K 
FSIISOL

DO 25 14-1,3 
FSMSOL

DO 25 N-1,3 
FSMSOL25 G(N,M,JK) - 0.0 
FSMSOL26 IF (M.L'r.O) GO TO 28 FSMSOL

DO 27 M-1,3 
FSMSOL

DO 27 N-1,3 
FSMSOL27 G(N,M,JK) - C(1i,N,KJ) 
FSIISOL

GO TO 30 
FSMSOL28 DO 29 M4-1,3 
FSMSOL

DO 29 N-1,3 
FSMSOL29 G(N,M,JK) - C(N,M,JK) - C(N,I,JI)*C(1,11,IK) FSMSOL

*- C(N,2,Jl)*C(2,M,IK) FSMSOL

30 CONTINUE .C(N,3,JI)*C(3,MI,IK) FSMSOL
IF (KI.EQ.O) GO TO 40 FSIISOL
DO 35 N-1,3 

FSIISOL35 R(N,K) - R(N,K) -C(N,1,KI)*R(1,I) FSMSOL
-C(N,2,Kl)*R(2,I) FSMSOL

* -C(N,3,Kl)*R(3,I) FSIISOL
40 CONTINUE 

FSMSOL
50 CONTINUE 

FSMSOLGO TO 51 
FSMSOL

41 WRITE (6,49) MAXDIM,NPG,(L,L-1IjlM) FAGE
NPG-NPG+1 

PAGE
DO 42 I-1,MM1 

FSISOL42 WRITE (6,43) I,(NN(I,L),L-=1jlM) FSMSOL43 FORMIAT(13,3X,40I3,3X/6X,4013) 
FSMSOL

WRITE (6,44) NPG PAGE
NPG-NPG+l 

PAGCE



44 FORKAT('l FSMSOL PRINT OF RHS ARRAY',96X,'PAGE',I5//) PAGE
DO 45 K'"1,MM FSMSOL

45 WRITE (6,46) K,(R(I,K),I-1,3) FSMSOL
46 FORAT(6,9G14.7) FSMSOL

WRITE (6,47) NPG. PAGE

NPG-NPG+1 PAGE
47 FORMAT('1 FSMSOL PRINT OF C ARRAY ELEMENTS',89X,'PAGE',15//) PAGE

DO 48 K-1,MAXN FSMSOL
48 WRITE (6,46) K,((C(I,L,K),L-1,3),i-l,3) FSMSOL
49 FORMAT('1 MAXIMUM DIMENSION OF',I4,' ON C ARRAY HAS BEEN EXCEEDED FSMSOL

*IN SUBROUTINE FSMSOL.',46X,'PAGE',I5//' IF 600, CALL IS FROM SUBROPAGE
*UTINE DAUX. IF 200' PAGE
* ,' CALL IS FROM SUBROUTINE HPTURB.'//' PROGRAM IS BEING TERMINATEPAGE
*D. COMPLETE PRINT-OUT OF IJK, RHS AND C ARRAYS FOLLOW.'// FSMSOL

*' FSMSOL PRINT OF IJK MATRIX'//(6;2.4013)) FSMSOL
STOP 35 FSMSOL

C FSMSOL
C BACKDOWN SOLUTION FSMSOL
C FSMSOL

51 IF (nM.EQ.1) CO TO 99 FSMSOL
DO 90 J-1,MI1 FSMSOL
IP - J4-1 FSMSO0L
DO 80 I-IP,MM FSMSOL
IF (NN(I,J).EQ.O) CO TO 80 FSMSOL
IJ - NN(I,J) FSMSOL
DO 75 N-1,3 FSMSOL

75 R(N,I) - R(N,I) -C(N,1,IJ)*R(1,J) TSMSOL
* (N,2,IJ)*R(2,J) FSMSOL
* -C(N,3,IJ)*R(3,J) FSMSOL

80 CONTINUE FSMSOL
90 CONTINUE FSMSOL
99 CALL ELTIME(2,20) FSMSOL

RETURN FSMSOL
END FSMS OL
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SUBROUTINE GLOBAL (J ,H-D3,DHl,TQc,T9,ANGL) GLOBAL
CREV IV 07/24/86SLIPIMPLICIT REAL*8 (A-H,O-Z) GLOBAL

DIMENSION HD3(3),DHl(3,3),T9(3),ANGL(3),CC(3) GLOBAL
COMMON/DESCRP/ PHI(3,3O),W(3O),RW(30),SR(4,60),H-A(3,60),HB1(3,60), SLIP

RPHI(3,30),HT(3,3,60),SPRING(590)VISC(7,
90), GLOBALJNT(3O),IPIN(3O),ISING(30),IGLOB(3O),JOINTF(30) GLOBALCOMMON/TABLES/MXNTI,MYXNTB,XTB1~nTB2,NTI(

5O) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/TEMPVI/ CRESTTTI(3),RlI(3),R2I(3),JSTOP(4

2 ,3 ) GLOBAL
COMMON/CNSNTS/ PI,RADIAN,G,TH-IRD,EPS(24), GLOBAL

UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
IF (DABS(HD3(3)).GT.l.O-EPS(6)) GO TO 34 GLOBAL
ANGL(l) -DACOS(HD3(3)) 

GLOBAL
NT - IGLOB(J) 

GLOBAL
NTl - NTAB(NT+2) 

GLOBAL
CALL HERRON(HD3,NTL,THETO,THETOP) 

GLOBAL
JSTOP(4,l,J) - 0 GLOBAL
IF (ANGL(1).LE.THETO) GO TO 34 GLOBAL
JSTOP(4,l,J) - I GLOBAL
MT - NTAB(NT+5) 

GLOBAL
CREST - TAB(tlT+3) 

GLOBAL
STH2 -1.O-HD3(3)**2 

GLOBAL
STH - DSQRT(STH2) 

GLOBAL
CTII - HD3(3)/STH 

GLOBAL
CST - DSQRT(STH2+TfiETOP**2) 

GLOBAL
DR - (ANCL(1)-THETO)*STH/CST 

GLOBAL
LT -NTAB(NT) 

GLOBAL
TAB(LT) - DR 

GLOBAL
NTAB(NT+2) - 0 

GLOBAL
DROOT - 0.0 

GLOBAL
CALL FRCDFL (DR.DRDOTNT,I,TQF,ELOSS) 

GLOBAL
NTAB(NT+2) - NT1 GLOBAL
TQC -TQF/CST 

GLOBAL
GC(1) - -1 D3(2)+HiD3(1)*CTH*THETOP GLOBAL
CC(2) - HD3(I).FHD3(2)*CTm*TIETOP GLOBAL
CC(3) - -ST1H*THETOP GLOBALDO 28 L-1,3 

GLOBAL
28 T9(L) - CC(I)*DHuI(L,l) + CC(2)*DII1(L,2) + CC(3)*Di1-(L,3) GLOBAL
34 RETURN 

GLOBAL
END 

CGLOBA L
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SUBROUTINE HBELT (J1,J2,KNLO,IND) HBELT
CREV IV 02/01/88MISDOT

C ARUET:HBELT
*C Jl,J2 - FIRST AND LAST INDEX FOR BELTS. HBELT

C KNLO - ZERO VALUE FOR KNL INDEX. 1HBELT
C IND - 0: CAL IS FROM SUBROUTINE CONTCT HBELT
C 1: CALL IS FROM SUBROUTINE UPDATE HBELT
C HBELT

IMPLICIT REAL*8 (A-H,O-Z) HBELT
COM4MON/CNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), MISDOT

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI MISDOT
COMMON/SCMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),HlBELT

SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) HBELT
COMMON/TABLES/M4XNTI, MXNTB, XTB,M.XTB2, NTI (50), NTAB(1.250), TAB(4500)DImEN3
COMMON/FORCES/PSF(7,70),BSF(4,20),SSF(10,40),BAGSF(3,20), NCFORC

PRJNT(7,30),NPANEL(5),NPSF,NBSF,NSSF,NBGSF HBELT
COMMON/HRNESS/ BAR(15,100),BB(1O) ,BBDOT(100),PLOSS(2,,100), HBELT

*XLONG(20),HTIME(2),IBAR(5,100),NL(2,100), HBELT
*NPTSPB(20),NPTPLY(20),NTHIRNS(20) ,NBLTPH(5) HBELT

C THIS COMMON/TEMPVS/ IS SHARED BY HPTURB, HBPLAY, IIBELT AND HSETC, HBELT
COMMON/TEMPVS/ 13(3,3,3) ,S(3,3) ,T(3) ,R(3) ,V(3) ,T1(3) ,T2(3) , HBELT

* E(3,3,50) ,EDOT(3,50) ,FCE(3,50) ,FR(3,50),ZR(3,50) , HBELT
* TR(3,50),U(3,50),PTLOSS(2,50),BL(50),FB(50),FP(50),HiBELT
* OLDBB(100) ,RHS(3,54) ,C(3,3,200) ,IJK(54,54) HBELT

DMY(29942) 80386
CALL ELTIME (1,38) HBELT
NTP - 0 H BELT
K(2 - 0 IIBELT
DO 31 JB-JI,J2 H~BELT
IF (IND.EQ.O) NBSF - NBSF + I HBELT
IF (NPTPLY(JB).LE.O) GO TO 31 HIBELT

C H BELT
C FIRST LOOP ON K H BELT
C COMPUTE Z(K),ZR(K),E3(K),U(K-1),BL(K-1),FB(k-1) HBELT
C NEED NL(K),BB(K-1) HIBELT
C NOTE: AN INDEX K-1 REFERS TO BELT SEGMENT BETWEEN K-1 AND K. IIBELT
C H BELT

1(1 - K(2 + I H BELT
K(2 - K(2 + NPTPLY(JB) HIB ELT
DO 20 1(-K1,K2 HIBELT
KNL - KNLO + K HBELT
1(1 - NL(1,KNL) IIBELT

C 1 1BELT
C HERE K IS INDEX OF POINTS IN PLAY ON EACH HAPNESS HBELT
C KNL IS INDEX OF ALL POINTS IN PLAY 1!BELT
C 1(1 IS INDEX OF ALL POINTS HBELT
C H BELT

KS - IABS(IBAR(l,KI)) IIBELT
IF (KS.GT.lOO) NTP I HBELT
IF (KS.GT.100) KS -MOD(KS,100) H~BELT
KE - IBAR(2,KI) 1HBELT
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CALL DOT31 (D(1,1,KS),BAR(4,KI),T1) HBELT
CALL DOT31 (D(1,1,KS),BAR(7,KI),T2) HBELT
DO 11 J-1,3 HBELT
R(J) - V(J) HBELT
V(J) - BAR(J+3,KII + BAR(J+6,KI) HBELT
TR(J,K) - T1(J) HBELT
ZR(J,K) - T1(J) + T2(J) HBELT
S (J,2) - S(J,1) HBELT

11 S (3,1) - SECLP(J,KS) + ZR(J,K) HBELT
GALL CROSS (WMEG(1,KS),V,T) HBELT
IF (KE.EQ.O) GO TO 12 11BELT
CALL MAT31 (BD(7,KE;,BAR(4,KI),T2) H~BELT
CALL DOT31 (D(1,1,KS),T2,T1) HBELT

12 DO 13 J-1,3 HBELT
T(J) - T(J) + BAR(J+12,KI) HBELT

13 E(J,3,K) - T1(J) H~BELT
CALL DOT31 (D(1,1,KS),T,V) H~BELT
DO 14 J-1,3 11BELT

14 V(J) - V(J) + SECLV(J,KS) H~BELT
FB(K) - 0.0 HIBELT
FP(K) - 0.0 HBELT
IF (K.EQ.K1) CO TO 20 HBELT
DO 15 J-1,3 HIBELT

15 U(J,K-1) - (3,1) - S(J,2) HBELT
BL(K-1) -DSQRT(U(1,K-1)**2 + U(2,K-1)**2 +U(3,K-1)**2) HBELT
DO 16 J-1,3 H~BELT

16 U(J,K-1) - U(J,K-1)/BL(K-1) H~BELT
STRAIN - (BL(K-1)/BB(KNL.1)) -1.0 H BELT
IF (STRAIN.LT.EPS(12)) STRAIN - 0.0 MISDOT
NT - NL(2,KNL) IHBELT
BLDOT - U(1,K.1)*(V(1)-R(1)) HBELT

* + U(2,K.1)*(V(2)-R(2)) H BELT
* + U(3,K-1)*(V(3)-R(3)) HBELT

STRDOT - (BB(KNL-1)*BLDOTBL(K1)*BBDOT(KNL.1))/BB(YIL.1)*2 HBELT
CALL FRCDFL (STRAIN,STRDOT,NT,O,FPKETOSS) HBELT
CALL FRCDFL (STRAIN,STRDOT,NT, 1,FBK,ELOSS) HBELT
PTLOSS(1,K-1) - BB(KNL.1)*ELOSS HBL
FP(K-1) - FP!, 1IBELT
FB(K-l) - FBK H1BELT
IF (IND.NE.O) GO TO 20 ENDPFX
IF (K.NE.K1+1) GO TO 19 ENDPFX
BSF(1,NBSF) -STRAIN ENDPFX
BSF(2,NBSF) - FBK ENDPFX

19 IF (K.NE.K2) GO TO 20 ENDPFX
BSF(3,NBSF) - STRAIN ENDPFX
BSF(4,NBSF) - FBK ENDPFX

20 CONTINUE 
H BELT

C 
11IBELT

C SECOND LOOP ON K HBELT
C COMPUTE FCE(K),E1(K),E2(K),EDOT(K)FR(K),U1(KS),U2(KS) HBELT
C NEED FB(K&K-1),U(K&K-1),ZR(K),E3(K) HBELT
C 

H BELT
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;DO 30 K-KI,K2 
BLKNL - KNLO + K 

HBELTKI NL(1,KNL) 
HBiELT

KS - IABS(IBAR(1,KI)) 
HBELTIF (KS.GT.100) K5S - 140D(KS,loo) 
HBELTDO 21 J-1,3 
HBELTFCE(J,K) - 0.0 
BUTLERIIF (K.NE.K2) FCE(J,K) -FB(K)*U(J,K) 
BdTLERI21 IF (K.NE.K1) FCE(J,K) - FCE(J,K) - FB(K.1)*U(J,K-1) HBELTNT - IBAR(3,KI) 
H BELTNF - NTAB(NT+5) 
HBELTIF (NF.EQ.O .AND. IND.EQ.O) GO TO 30 HBELTIF (IBAR(4,KI).EQ.O) GO TO 22 ABELT-CALL DOT31 (D(1,1,KS),BAR(1O KI),Ti) HBELTGO TO 24 
H BELT22 DO 23 J-1,3 
HBELTT1(J) - 0.0 
H~BELTIF (K.NE.K2) TI(J) - U(J,K) 
li?ELT23 IF (K.NE.K1) T1(J) - T1(J) + U(J,K-1) HBELT24 GALL CROSS (Tl,E(1,3,K),E(1,1 K)) HBELTGALL CROSS (E(1,3,K),E(1,1,K) ,E(142,K)) H BELTDO 25 J-1,3 
HBELTEDOT(J,K) - DSQRT(E('J.,J,K)**2 + E(2,J,K)**2 + E(3,J,K)**2) HBELTDO 25 1-1,3 
HBELT25 EkfI,j,K) - E(I,J,K)/E.DOT(JK) 
HBELTCALL D0T31 (E(l,1,K),FCE(1,K),FR(1K)) 
HBELT30 CONTINUE 
HBELT31 CONTUINUE 
HB ELTIF (NTP.L.E.0) GO TO 41 
H BELTC 
HB ELTC SUM FCE,FR FOR TIE-POINTS 
HBELTC 
BLKNL1 - KNLO + 2 

HBELTrKNL2 - KNLO + K2 
118E LTDO 40 KNL-KNL1,KNL2 
H~BELT1(1 - NL(1,KNL) 
HBELTKS - IABS(IBAR(1,KI)) 
HBELTIF (KS.LT.100) GO TO 40 
IIBELT1(S1 - KS/100 
H BELTKH - KNL - KNLO 
HB ELTMH -0 
HBELTDO 38 JNL-KNL1,KNL 
HBELTKi -NL(l,JNL-I) 
HBELTKS -IABS(IBAR(1,Kl)) 
HBELTIF (KS.LT.l0o) GO TO 38 
HBELTKS2 -KS1100 
HB ELTIF (KS2.NE.KS1) GO TO 38 
HBELTJH - JNL- KNLO 
HBELTI F (MR. EQ.O0) Mli - JH 
HBELTDO 37 J-1,3 
HBELTIF (MH.EQ.JH) FCE(J,MBf) -FCE(J,MH) +FCE(J,K1) HBELT37 FCE(J,Jli) - FCE(J,MI) 
IIBELT
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*CALL DO'131 (E(1,1,iA),FCE(l,JA.),FR(1,JH)) HBELT
38 CONTINUE HBELY

IF (MH.EQ.O) GO TO 40 11BELT
KI - NL(1,KNL) ABELT
IBAR(1,KI) - -IABS (IBAR(1,KI)) ABELI
DO 39 J-1,3 HBEL

39 FCE(JKH) - FCE(J,HHi) ABEL?-
CALL DOT131 (E(1.1,KH),FCE(1,KAI),FR.(1,KH;)) HBELT

40 CONTINUE ABEL?-
C HBEL?
C IF CALL IS FROM4 SUBROUYTINE CONTCT, HBE1L
C ADD FORCES (FCE) MODIFIED BY FRICTION TO Ul.U2 ARRAYS- HBEL?
C ABEL?

41 IF (IND.NE.O) GO TO 52 HBEL?
K2 -0 HBEL?
DO 51 JB-J1,J2 ABEL?
IF (NPTPLY(JB).LE.O) GO TO 51 ABEL?
KI- K2 + 1 ABELT
K2 - K2 + NPTPLY(JB) ABEL?
DO 50 K-KlK2 ABEL?
KNL - KNLO + K HBEL?
KI - NL(1,KNL) HBELT

IF (IBAR(1,KI).LT.O) GO TO 50 ABEL?
KS - IBAR(1,KI) ABEL?
IF (KS.GT.100) KS - MOD(KS,100) ABEL?
NT - TBAR(3,KI) ABEL?
NF - NTAB(NT+5) ABEL?
IF (NF.EQ.O) GO TO 43 ABEL?
DO 42 J-1,3 HBEL?

42 ?1(J) - FR(J,K) ABEL?
FRI- TAB(NF+2)*DABS(T1(3)) ABEL?
FR2 -TAB(NF+4)*DABS(Ti(3)) HBELT
IF (DABS(T1(1)).GT.FRI) TIci) -DSIGN(FRI,TI(1)) HBELT
IF (DABS(T1(2)).GT.FR2) ?1(2) -DSIGN(FR2,TI(2)) ABEL?
CALL MAT31 (EC1,1,K),TlFCE(1,K)) ABELT

43 CALL CROSS (ZR(1,K),FCE(1,K),T2) ABELT
GALL M4AT31 (D(1,I,KS),T2,T.) HBELT
DO 44 J-1,3 H BELT
UI(J,KS) - UI(J,KS) + FCE(J,K) H1BELT

44 U2(J,KS) - U2(J,KS) + TI(J) H BELT
50 CONTINUE HBELT
51 CONTINUE H B ELT
52 KNLO -KNLO + K2 H BELT

CALL ELTIME (2,38) 11BELT
RETURN H BELT
END H BELT
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SUBROUTINE HBPLAY HBPLAY
C REV 111.5 10/17/85EDGE

IMPLICIT REAL*8 (A-H,O-Z) HBPLAY
COMM*ON/CONTRL/ TIME,NSEG ,NJNT ,NPL, NBLT, NBA , NVEH ,NGRND, HBPLAY

* NS.NQ,NSD,NFLX,NHRNSS,NWINDFNJNTF.NPRT(36) ,NPC PAGE

COI14ON/CNTSRF/ PL(24,30),BELT(20,8) ,TPTS(6,8) ,BD(24,4O) EDGE
C01414N/SGMNTS/ D(3,3,3OLl4EG(3,3O),WM-EGD(3,30),Ul(3,30),U2(3,30),HBPLAY

*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYI1(30) HBPLAY
CO,%hkON/HP.NESS/ BAR,(15,100) .BB(100) .BBDOT(IOO) ,PLOSS(2,100), HBPLAY

*XLONC(2O),HTIZIE(2),IBAR(5,100),NL(2,100), HBPLAY
* NPTSPB(2O) ,NPTPLY(20) ,NTHRNIS(20) ,NBLTPH(5) HBPLAY

C THIS COWMMON/TEMPVS/ IS SHARED BY HPTURB, HBPI.AY, HBELT AND HSETC. HBPLAY
COW-ION/TEMPVS/ B(3,3,3),S(3,3),T(3),R(3),V(3),T1(3),T2(3), HBPL.AY

x E(3,3,50),EDOT(3,50),FCE(3,5O),FR(3,50),ZR(3,50). HBPLAY
* TR(3,5O),U(3,50),PTLOSS(2,50),BL(5O),FB(5O),FP(5O),HBPLAY

OLDBB(1OO),RHS(3,54),C(3,3,200),IJK(54,54) HBPLAY
* D11MY(29942) 80386

IF (NHRNSS.LE.O) GO TO 99 HBPLAY
C HBPLAY
C SAVE PREVIOUS NL,BB AND PLOSS ARRAYS. HBPLAY
C USE IJK,OLDBB AND PTLOSS AS TEMP STORAGE. H BPLAY
C HBPLAY

DO 10 1-1,100 HBPLAY
IJK(I,l) - NL(1,I) HBPLAY
PTLOSS(I,1) -PLOSS(1,1) HBPLAY

10 OLDBB(I) - BB(I) HBPLAY
JNL 1 HBPLAY

-l 1 HBPLAY
.-I HBPLAY

LL -0 HBPLAY
DO 90 NH-I,NHRNSS HBPLAY
IF (NBLTPH(NH).LE.0) GO TO 90 HBPLAY
J2 -JI + NBLTPH(NH) - 1 HBPLAY
DO 80 NB-J1,J2 HBPLAY
Ll - LL HBPLAY
IF (NPTSPB(NB).LE.O) GO TO 80 IIBPLAY
K2 - Kl + NPTSPB(NB) - 1 HBPLAY
KB - 0 HBPLAY
DO 30 K-K1,K2 HBPLAY
KB -KB + 1 HBPLAY

C H BP LAY
C HERE K IS INDEX OF ALL POINTS H BP LAY
C KB IS INDEX OF POINTS ON A SINGLE BELT HBPLAY
C LL IS INDEX OF ALL POINTS IN PLAY H BPLAY
C JB IS INDEX OF PREVIOUS POINT ON BELT IN PLAY HBPLAY
C HBPLAY

KS - IABS(IBAR(1,K)) HBPLAY
IF (KS.GT.100) KS = MOD(KS,I0O) HBPLAY
CALL DOT31 (D(1,1,KS),BAR(4,K),TI) HBPLAY
CALL DOT31 (D(1,1,KS),BAR(7,K),T2) HBPLAY
DO 11 J-1,3 HBPLAY

11 U(J,KB,) - SEGLP(J,KS) + T1(J) tT2(J) HBPLAY
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IF (K.EQ.K1) GO TO 30 HBPLAY
LL - LL + 1 HBPLAY

*12 JJ - NL(1,LL) HBPLAY
JB - JJ - Ki + 1 HBPLAY
DSS -O.0 HBPLAY
DO 13 J-1,3 HBPLAY
ZR(J,KB) - U(J,KB) - U(J,JB) HBPLAY

13 DSS - DSS + ZR(J,KB)**2 HBPLAY
BL(LL) - DSQRT(DSS) HBPLAY
IF (JJ.EQ.K1 .OR. IABS(IBAR(1,JJ)).GT.100) GO TO 30 HBPLAY
JS -IBAR(1,JJ) HBPLAY
JE - IBAR(2,JJ) HBPLAY
IF (JE.LE.O) GO TO 30 HBPLAY
CALL MAT31 (BD(7,JE),BAR(4,JJ),T2) HBPLAY
CALL DOT31 (D(1,1,JS),T2,R) HBPLAY
DPR - 0.0 HBPLAY
DO 17 J-1,3 HBPLAY

17 DPR - DPR + R(J)*(ZR(J,KB)/BL(LL) -ZR(J,JB)/BL(LL-1)) HBPLAY
IF (DPR.LT.O.O) GO TO 30 HBPLAY
LL - LL - 1 H BPLAY
GO TO 12 HBPLAY

30 NL(1,L+) - K HBPLAY
L2 - Li + 1 HBPLAY
LL - LL + 1 HEPLAY
L3 - LL-1 HBPLAY
DO 31 J-L2,LL HBPLAY

31 NL(2,J) - NTHRNS(NB) HEPLAY
IF (XLONG(NB).EQ.O.O) GO TO 35 HBPLAY

C HBPLAY
C FIRST TIME IN ROUTINE, SET INITIAL BB ARRAY. H1BPIAY
C INPUT XLONG MUST BE NON-ZERO TO TRIGGER THIS TEST. HBPLAY
C HBPLAY

XLG - 0.0 HBPLAY
DO 32 J-L2,L3 HBPLAY

32 XLG - XLG + BL(J) HBPLAY
XLG - 1.0 + XLONG(NB)/XLG HBPLAY
DO 33 J-L2,L3 HBPLAY

33 BB(J) - XLG'kBL(J) HBPLAY
XLONG(NB) - 0.0 H BPLAY
GO TO 52 H BPLAY

C H B PLAY
C DETERMINE IF NEW NL ARRAY IS DIFFERENT FROM PREVIOUS NL ARRAY. HBP[AY
C IF SO, RECOMPUTE BB ELEMENTS FOR POINTS THAT ARE DIFFERENT. HBPLAY
C HBPLAY

35 IF (NL(1,L2).EQ.IJK(JNL,1)) GO TO 61 HBPLAY
WRITE (6,62) HBPLAY

62 FORMAT ('0 LOGIC ERROR IN SUB HBPLAY. PROGRAM TERMINATED.') HBPLAY
STOP 42 HBPLAY

61 LTEST - 0 HEPLAY
M - L2 H BPLAY
N - JNL HBPLAY

36 IF (NL(1,M+1)-IJK(N+1,1)) 39,37,41 HBPLAY
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37, BB(M) -OLDBB(N) 
HBPLAY

PLOSS(1,M) - PTLOSS(N,1) HBPLAY
38 M - 14+1 

HBPLAY
N - N+1 

H BPLAY
IF (M-LL) 36,51,51 HPAC *HBPLAY

C POINT M+l IS NEW. HBPLAY
C HBPLAY

39 MO - M HBPLAY
NO - N H BPLAY
LTEST- I HBPLAY

40 M- 14+1 HBPLAY

C CHGI IlC MODIFY NEW POINT TO LIE IN BELT PLANE CHGIII
C INi - N - 1 CHGIII

IF (N.CT.JNL) GO TO 63 CHGIII
IPI - N CHGIII

C (IS THIRD POINT AVAILABLE FROM OLD POINTS IN PLAY?) CHGIII
IF (IJK(N4-1,1).EQ.NL(1,LL)) GO TO 43 CHGIII63 D0 64 1-1,3 CHGIII
IP - IPI + I - 1 CHGIIIC (USE OLD POINTS IP - N-1,N,N+l IF N > JNL CHGIII

COR IP - N,N+1,N+2 IF N - JNL AND N+2 EXISTS) CHGIII
NI - IJK(Ip,l) 

CUiciii
NSI- IABS(IBAR(1,NI)) 

NSFIX
IF (NSI.GT.lOO) NSI - MOD(NSI,100) NSFIX
CALL DOT31 (D(1,1,NSI),BAR(4,NI),Ti) 

NSFIX
CALL DOT31 (D(1,1,NSI),BAR(7,NI),T2) NSFIX
DO 64 J-1,3 

CHGIII
64 S(J,I) - SEGLP(J,NSI)± T1(J) + T2(J) NSFIX

DO 65 J-1,3 
CIIGIII

S(J,3) - S(J,3) - S(J,2) GIul65 S(J,2) - S(J,2) - S(J,1) CHGIII
C (S(*,1) IS POINT PI IN INERTIAL REFERENCE) CHOicllC (S(*,2) IS VECTOR (P2-Pi) IN INERTIAL REFERENCE) CH(111l
C (S(*,3) IS VECTOR (P3-P2) IN INERTIAL REFERENCE) CHGIII

CALL CROSS (S(1,3),S(I,2),T2) CHGIII
ABST - DSQRT(T2(1)**2 + T2(2)**2 + T2(3)**2) GHCll
DO 66 J-1,3 

0f1101166 T2(J) - T2(J)/ABST 
0110111

C (T2 IS T, THE NORMALIZED PLANE VECTOR IN INERTIAL REFERENCE) 0110111
MI - NL(1,M) 

0110111
MS - IABS(IBAR(1,MlI)) 

0110111
IF (MS.GT.100) MS - MOD(MIS,100) 0110111
ME - IBAR(2,MI) 

CIIGII
CALL MAT31 (D(1,l,MS),T2,Tl) CIIGIIC (TI IS T IN ELLIPSOID REFERENCE OF NEW POINT ti) CHIGIII
D1 - T2(1)*S(1,1) + T2(2)*S(2,I) +T2(3)*s(3,I) CIIGIII
D2 - 1'l(1)*BAR(7,MI) + T1(2)*BAR(8,MI) + TL(3)*BAR(9,MI) CHGIII
D3 - T2(1)*SEGLP(i,MS) + T2(2)*SEGLP(2,MS) + *T2(3)*SEGLP(3,MS) 0110111
DD - D1 - 02 -D3 CHGI II
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C '(DD IS D, THE DISTANCE OF ELLIPSOID CENTER TO PLANE) CHGIII
CALL MAT31 (BD(16,ME),TI,R) CHGIII
BX - DD/(T1(1)*R(1) + T1(2)*R(2) + T1(3)*R(3)) CliGIII
D4 - T1(1)*BAR(4,MI) + T1(2)*BAR(5,MI) + T1(3)*BAR(6,MI) CGIul
DO 67 J-.1,3 0 CHGIII
R(J) - BX*R(J) CHGIII

C (R IS S, THE CENTER OF THE ELLIPSE) CHGI II
67 V(J) - BAR(J+3,MI) + (DD-D4)*T1(J) CHO III

C (BAR(J+3,MI) IS P, THE NEW POINT TO BE ADDED) CHGIII
C (V IS Q, THE PROJECTION OF POINT P ONTO THE PLANE) CHGIII

AX - DSQRT( (BX*DD-1.O) / (BX*DD-XDY(V,BD(7,ME),V)) )CHGIII
DO 68 J-1,3 CHCTII

68 BAR(J+3,MI) - R(J) + AX*(V(J)-R(J)) CHOIII
C (BAR(J+3,MI) IS R - S + A(Q - S), Q EXTENDED TO ELLIPSOID) CHGIII

CO TO 43 HBPLAY
C HBPLAY
C POINT N+1 IS DROPPED. H~BPLAY
C HBPLAY

41 MO - H BPLAY
NO - N HBPLAY
LTEST -1HBPLAY

42 N - N+1 HBPLAY
43 IF (NL(1,M+1)-IJK(N+1,l)) 40,44,42 HBPLAY

C HBPLAY
C POINTS NO TO N+1 ARE BEING REPLACED WITH POINTS MO TO M+l. HBPLAY
C HB PLAY

44 SUMBL, - 0.0 HBPLAY
DO 45 J-MO,M HBPLAY

45 SUMBL - SUMBL, + BL(J) HBPLAY
SUMPL - 0.0 H~BPLAY

SUMBB - 0.0 HBPLAY
DO 46 J-NO,N IIBPLAY
SUMPL, - SUMPL + PTLOSS(J,1) HBPLAY

46 SUMBB - SUMBB + OLDBB(J) HBPLAY
RATPL - SUMPL/SUMBL IIBPLAY
RATIO - SUMBB/SUMBL fIBPLAY
DO 47 J-MO,M HBPLAY
PLOSS(1,J) - RATPL*BL(J) lIBPLAY

47 BB(J) - RATIO*BL(J) llBPLAY
CO TO 38 IIBPLAY

51 JNL - N+1 HIBPLAY
IF (LTES'. EQ.O) CO TO 79 llBPLAY

C H B PLAY
C PRINT NEW POINT ARRAY IF DIFFERENT. H BPLAY
C HBPLAY

52 NPTS - LL - Li HiBPLAY
USEC -1000.0*TIME H BPLAY
WRITE (6,53) USEC,NH,NB,NPTS,NTlHRNS(NB) HBPLAY

53 FORMIAT ('0 HBPLAY TIME -',FlO.3,' MSEC. NH,NB,NPTS NT-',416) HBPLAY
WRITE (6,54) (NL(1,J),J-L2,LL) llBPLAY

54 FORMAT (' NL(l)-',1518/(8X,15I8)) HBPLAY
WRITE (6,55) (BB(J),J-L2,L3) HBPLAY
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55 ;FORMAT (' BB =',6X,14F8.3/(6X,15F8.3)) HBPLAY
79 Ki - K2 + 1 HBPLAY
80 NPTPLY(NB) - LL -Li H BP LAY

JL - J2 + 1 HBPLAY
90 CONTINUE HBPLAY
99 RETURN HBPLAY

END HBPLAY
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' SUBROUTINE HEDING (LINES,LPP) HEDING
CREV IV 02/01/88MISDOT

IMPLICIT REAL*8 (A-H1,O-Z) HEDING
COMIION/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEII,NGRND, HEDING

NS,.NQ,NSD,NFLX,NHIRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/JBARTZ/ MNPL( 30) ,MNBLT( 8),MNSEG( 30) ,MNBAG( 6), HEDING

* MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,1O,6) , HEDING

NTPL( 5,30),NTBLT( 5,8),NTSEG( 5,30) HEDING
COlMMON/TITLES! DATE(3) ,COMENT(40) ,VPSTTL( 20), BDYTTL(5), HEDING

BLTTTL(5,8),PLTTL(5,30),BAGTTL(5,6),SEG(30), HEDING
JOINT(30) ,CGS(30) ,JS(30) HEDING

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT HEDING
LOGICAL*1 CGS,JS HEDING
COMMON/FORCES/PSF(7,70),BSF(4,20),SSF(1O,40),BAGSF(3,20), NGFORC

PRJNT(7,30),NPANEL(5),NPSF,NBSF,NSSF,NBGSF HEDING
COMMON/CNSNTS/ PI,RADIAN,G,THilRD,EPS(24), H~EDING

*UNITL,UNITM,UNITT,GP.AVTY(3) ,TWOPI TWOPI
COMIION/RSAVE/ XSG(3,20,3),DPMI(3,3,30),LPMI(30), ATBIII

*NSG(9),MSG(20,9),MCG,MCGIN(24,5),KREF(20,9) TTHKREF

COMIION/DAMPER/ APSDM(3,20),APSDN(3,20),ASD(5,20),MSDM(20),MSDN(20)HEDING
COMMON/HRNESS/ BAR(15,100),BB(100),BBDOT(100),PLOSS(2,100), HEDING

XLONG(20),HiTIME(2),IBAR(5,100),NL(2,100), HEDING
NPTSPB(20),NPTPLY(20),NTHRNS(20),NBLTPH(5) HEDING

C NOTE: SUBROUTINES POSTPR & HEDING SHARE THIS GOMMON/TEMPVS/. HEDING
C SEE COMMENT IN POSTPR ABOUT FIRST DIMENSION OF PLDATA. HEDING

REAL HEAD,PHED,BLANK,PLDATA,USEC,ZTTH,AlED,AIIEAD,GIIED,ZZZ PLTINC
COMMON/TEMPVS/ TDATA(14,65),IIEAD(20),NOPL(150),MOPL(150), CfHOII1
*MLPL(150),PLDATA(97,20),USEC(45),ZZZ(1000,25),ZTTH(14,45,65) MISDOT

I DMMY 80386
LOGICAL LOLD , LNEW HEDINC
DIMENSION PHiED(5),HiEDJ(4,2),HiEADJJ(4,2),HEADR(20) TTHKREF
DATA HEDJ/8HIPIN FL,8HEXURE A,8HZIMUTHi ,8HTORSION ,HEDING

8HIEULER ,8HPREC. N,8HUTATION ,8H SPIN /HEDING
DIMENSION AHED(5,2),AHEAD(5,20),GHED(2) ACCEL
DATA AHED/4H IN ,4H ,41 REF,4HEREN,4HCE ,ACCEL

*411 AC,411CELE,4liROME,4HTER ,4H / ACCEL
DATA GHED/4H1(OG),4H(1G)/ ACCEL
DATA BLANK/4H /HEDING
DATA PHiED/41HSPRF,4HPNLL,4HPNL2,4HiPNL3,41IPNIL4/ HEDING
NPRT4 - NPRT(4) + 4 HEDING
IF (NPRT4.LE.O .OR. NPRT4.GT.8) STOP 40 HEDING
GO TO (11,11,82,12,12,11,11,12) , NPRT4 HEDING

11 LOLD - FALSE. HED ING
LNEW - .TRUE. HEDING
GO TO 13 HEDING

12 LOLD - .TRUE. HEDING
LNEW -FALSE. FIEDING

13 MT -20 HEDING
NLINES MOD(LINES-1,LPP)+l HEDING
XPAGE 0 .OI*FLOAT((LINFS 4- LPP-1)/LPP) HEDING

C HEDING
C NOTE: MT WILL BE THE PAGE OR OUTPUT UNIT COUNTER FIEDING
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C NT WILL BE THE ACTUAL OUTPUT UNIT NUMBER HEDING
C IT WILL BE THE INDEX TO THE DATA ARRAY HEDING
C NLINES WILL BE THE NUMBER OF LINES TO BE PRINTED HEDING
C HEDING
C *HEDING

C EVERY LPP LINES PRINT HEADINGS FOR 9 TYPES OF OUTPUT ABOVE. WINDOP
C HEDING

DO 20 K-1,9 WINDOP
IF (NSG(K).LE.O) GO TO 20 HEDING
KSG - NSG(K) HEDING
IF (K.EQ.9) GO TO 455 WINDOP
J3 - 3 HEDIN~G
IF (K.EQ.7) J3 - 2 HEDING
DO 19 J1-1,KSG,J3 HEDING
MT -MT +1 HEDING
NT - MT HEDING
IF (LNEW) NT - 6 lIED ING
IT - MT - 20 HEDING
PAGE - FLOAT(MT) + XPAGE H ED INC

C P & E PRINTER CARRIAGE CONTROL PECONV
C CALL CARCON(NT,I) 80386

IF (NT.EQ.6) WRITE(NT,121) DATEBLANK,NPG PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG-NPG+1 PAGE
WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
IF (K.EQ.1) WRITE (NT,22) TTHKREF
IF (K.EQ.2) WRITE (NT,23) UNITL,UNITT TTHKREF
IF (K.EQ.3) WRITE (NT,24) UNITL TTHKREF
IF (K.EQ.4) WRITE (NT,25) UNITT TTHKREF
IF (K.EQ.5) WRITE (NT,26) UNITT TTHKREF
IF (K.EQ.6) WRITE (NT,27) TTIIKREF
IF (K.EQ.7) WRITE (NT,28) HEDING
IF (K.EQ.8) WRITE(NT,200) UNITM TTHKREF
J2 - MINO(J1+J3-1,KSG) HEDING
DO 14 J-J1,J2 HEDING
KK - MSG(J,K) HiEDING
HEAD(J) - SEG(IABS(KK)) ACCEL
IF ((K.LT.7).OR.(K.EQ.8)) GO TO 214 TTHKREF
KK - IABS(KK) HEDING
HEAD(J) - JOINT(KK) HEDING
JJ2 sJ-J1+. HEDING
K(2 I H ED ING
IF (MSG(J,K).LT.O) K2 - 2 HEDING
DO 35 K1-1,4 1HEDING

35 HiEADJJ(KI,JJ2) - HEDJ(Kl,K2) HEDING
GO TO 14 TTHKR EF

214 IF (MSG(J,K).LT.O) GOTO 302 ACCEL
IF (KREF(J,K).EQ.O) HEADR(J)-SEG(NVEH) ACCEL
IF (K.EQ.8) HEADR(J)-SEG(NGRND) TTHKREF
IF (K.EQ.1 .OR. K.EQ.4) HEADR(J)-.SEG(KK) TTHKREF
IF (KREF(J,K).NE.O) HEADR(J)-SEG(KREF(J,K)) TTHIKREF
DO 301 11-1,5 ACCEL
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30t AHEAD(II,J)-AHED(II,1) ACCEL
AHEAD(2 ,J)-HEADR(J) ACCEL
COTO 14 ACCEL

302 HEADR(J)-SEG(IABS(KK)) ACCEL
DO 303 11-1,4 ACCEL

303 AH-EAD(II,J)-AHED(II,2) ACCEL
AHEAD(5 ,J)-GHED(KREF(J ,K)+l) ACCEL

14 CONTINUE H EDT NG
IF (K.LE.3) WRITE (NT,29) (BLANK,(XSG(I,J,K),I-1,3),J-J1,J2) HEDING
IF (K.LE.6) WRITE (NT,30) (BLANK,MSG(J,K),HEAD(J),J-J1,J2) HEDING
IF (K.EQ.8) WRITE (NT,30) (BLANK,MSG(J,K),HEAD(J),J-J1,J2) WINDOP
IF (K.LE.6 .OR. K.EQ.8) WRITE (NT,230) ACCEL

*(BLANK,(AHIEAD(I-I,J),II-1,5),J-J1,J2) AGGEL

IF ((K.LE.5).OR.(K.EQ.8)) WRITE (NT,31) (BLANK,J-J1,J2) WINDOP
IF (K.EQ.6) WRITE (NT,32) (BLANK,J-JI,J2) HEDING
IF ((K.LT.7).OR.(K.EQ.8)) GOTO 15 WINDOP
WRITE (NT,33) (BLANK,MSG(J,K),HEAD(J),J-J1,J2) HEDING
WRITE (NT,36) (BLANK,UNITL,UNITM,J=J1,J2) HEDING
WRITE (NT,37) (BLANK,(HEADJJ(K1,J),KT-1,4),J-1,JJ2) HEDING

15 WRITE (NT,38) lIEDING
IF (.NOT.LNEW) GO TO 19 H-EDING
IF (K.EQ.7) GO TO 17 HEDING
JJ - 4*(J2-Jl+1) HEDING

DO 16 I-1,NLINES HEDING
16 WRITE (NT,39) USEC(I),(ZTTH(J,I,IT),J-I,JJ) HEDING

GO TO 19 HEDING
17 JJ - 7*(J2.J1+1) H EDT NG

DO 18 I-1,NLINES HEDING
18 WRITE (NT,40) USEC(I),(ZTTH(J,I,IT),J-I,JJ) HEDING
19 CONTINUE HEDING

GO TO 240 CHGIII
c CHGIII
C PRINT HEADING FOR JOINT FORGES & TORQUES CHiGIII
C CHGIII

455 CONTINUE CHGIII
DO 860 II-1,KSG CHGIII

IF(KREF(II,K).EQ.O) KRF - NVEH TTHKREF
IF(KREF(II,K).NE.O) KRF - KREF(II,K) TTHKREF

JRF -MSG(II,9) WINDOP
MT -MT + 1 CuIGIll
NT -MT CHGIII
IF (LNEW) NT - 6 CHGIIL

C P & E CARRIAGE CONTROL PECONV
C CALL CARCON(NT,1) 80386

IT - MT - 20 CHGIII
PAGE - FLOAT (MT) + XPAGE CHGII I
IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG-NPG+1 PAGE
WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
WRITE (NT,850) JOINTr(JRF) ,SEG(JRF.) ,SEG(KRF) OUT385
WRITE (NT,38) CHGLIII
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WRITE (NT,851) UNITM,UNITL,UNITM GilGill
WRITE (NT,852) GlGIll
WRITE (NT,38) CHGuII
IF (.NOT.LNEW) GO TO 857 CHGI II
DO 858 JK=1,NLINES GIIGIII
WRITE (NT,856) USEC(JK),(ZTTH(J,JK,IT),J=1,6) CHGIII

858 CONTINUE CHGiIII
857 CONTINUE CIIGIII
850 FORMAT(' '/47X, TTIIKREF

* A4,' JOINT FORGES & TORQUES ON ',A4,' IN ',A4,' REFI RENCE') OUT385
851 FORIAT(4X,4HTIME,7X,13HJOINT FORGE (,A4,7H 10**2),1OX, CHGTII

*141HJOlNT TORQUE (,A4,1IH- ,A4,71H 1O**2)) ChIGIII
852 FORMAT(3X,6H(MSEC),8X,1HX,8X,lHY,8X,lHZ,14X,IIX,11X,HY,11X,iZ) CHGIII
856 FORI4AT(F9.3,3X,3F9. 3,3X,3(2X,D1O. 3)) ClHGIII
860 CONTINUE CGIIll
20 CONTINUE H ED I G
121 FORlAT('1',18X,'DATE:',3X,4A4,80X,'PAGE',I5) PAGE
21 FORMAT(8X,'RUN DESCRIPTION:',3X,20A4/27X,20A4, 'PAGE: ',F6.2/ PAGE

*3X, 'VEHICLE DECELERATION:' ,3X,20A4/ HEDING
*l1X,'CRASH VICTIM:',3X,5A4 ) EDING

22 FORMAT(' '47X, TTIIKREF
* 'POINT TOTAL ACCELERATION (G''S)'/) TTHKREF

23 FORMAT(' '47X, TTHKREF
*'POINT REL. VELOCITY (',A4,'/',A4,')'/) TTHKREF

24 FORMAT(' '47X, TTHKREF
*'POINT REL. LINEAR DISPLACEMENT (',A4,')1/) TTIIKREF

25 FORMAT(' '/47X, TTHKREF
*'SEGMENT ANGULAR ACC2ELERATION (REV!' ,A4,'**2)'/) TTHKREF

26 FORMAT(' '/47X, TTHKREF
*'SEGMENT REL. ANGULAR VELOCITY (REV/',A4,')'/) TTHKREF

27 FORMAT(' '/47X, TTIIKREF
* 'SEGMENT REL. ANGULAR DISPLACEMENT (DEG)'/) TTHKREF

28 FORMAT(' '/47X,'JOINT PARAMETERS'/) TTHKREF
200 FORMIAT(' '/47X,'SEGMENT WIND FORCE (',A4,')'/) TTHiKREF
29 FORI4AT(9X,3(A4,3X,'POINT (',F6.2,',',F6.2,',',F6.2,') ON ')) HEDING
30 FORM4AT(' ',3(A4,9X,'SEGMENT NO.',13,' - ',A4,5X) ) TTHKREF

230 FORMAT(' TIME ',3(A4,9X,5A4,6X)) ACCEL
31 FORMAT(' (MSEC)',3(A4,5X,'X',8X,'Y',8X,'Z',7X,'RES',lX) ) HEDING
32 FORMIAT(' (MSEG)',3(A4,4X,'YAW',5X,'PITCH',5X,'ROLL',5X,'RES '))HEDING
33 FORMAT(9X,2(A1,21X,'JOINT NO.',13,' - ',A4,20X) ) HEDING
36 FORMAT(' TIME ',2('Al,'STATE',5X,'JOINT ANGLES (DEG)',8X, HEDING

* 'TOTAL TORQUE ('.2A4,') ')) HEDING
37 FORMAT(' (MSEC)',2(A!,4A8,4X,'SPRING VISCOUS RES, ) HEDING
38 FORMAT(1X) H ED INC
39 FORMAT(F9.3,3(3X,4F9.3) ) HEDING
40 FORNIAT(F9.3,2(F5.O,3F9.3,2X,3F9. 3)) HEDING

C ATBIl!
C PRINT BODY PROPERTIES CONTROLLED BY H10 CARDS WINDOP
C ATBIII

IF (MCG.EQ.O) GO TO 131 ATB!III
DO 130 NCG'4,MCG ATBIJI
MT - MT +1 ATBIII
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NT - MT ATBI II
IF (LNE4) NT - 6 ATBIII

C P & E CARRIAGE CONTROL PECONV
C CALL CARCON(NT,1) 80386

IT - MT - 20 *ATBIII

PAGE - FLOAT(MT) + XPAGE ATBIII
IF (NT.EQ.6) WRITt(NT,121) DATE,BLANK,NPC PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG=NPG+1 PAGE
WRITE (NT,21) COMENT, PAGE,VPSTTL,BDYTTL PAGE
M - MCGIN(1,NCG) ATBI II
WRITE (NT,132) M,SEG(M) ATBIII
N - MCGIN(2,NCG) ATB III
WRITE (NT,133) (MCGIN(I+2,NCG) ,I-1,N) ATBIII
WRITE (NT,38) ATBIII
WRITE (NT,134) 'NITL,UNITM,UNITT,UNITL,UNITM,UNITT,UNITM,UNITL KINETIC
WRITE (NT,38) ATBIII
IF (.NOT.LNEW) CO TO 130 ATBIII
DO 129 I-1,NLINES ATBIII

129 WRITE (NT,135) USEC(I),(ZTTH(J,I,IT),J-I,12) KINETIC
130 CONTINUE ATBIII
131 CON4TINUE ATBIII
132 FORMAT(' ',47X,39HBODY PROPERTIES -REFERENCE SEGMENT NO., TT11KREF

*13,2H (,A4,1H) ) ATBIII
133 FORMAT(15X,21HINCLUDED SEGMENT NOS: .2013) ATBIII
134 FORMAT(14X,17HCENTER OF GRAVITY, 13X,15iHLINEAR MOtMENTUM,17X, KINETIC

*16HANGULAR MOMENI'um,18X,14HKINETIC ENERGY/ KINETIC
* 4X,4HlTIME,11X,LH(,A4,1H),21X,IH(,A4,1LH-,A4,1H),19X, KINETIC
* 1H(,A4,1H-,A4,1Hi-,A4,1Ii),20X,1H(,A4,1H.-,A4,lHl)/ MISC
*3X,6H(MSEC) ,5X,IHX,7X,1HIY,7X,LHZ, KINETIC
*2(LOX,1HX,10X,1HY,IOX,1HIZ),6X,6HiLINEAR,5X, KINETIC
*7HANGULAR, 5X, 5HTOTAL) KINETIC

135 FORMAT(F9.3,3F8.3,9(1X,D1O.3)) KINETIC
C HEDING
C PLANE FORCES HEADINGS HEDING
C H ED ING

MPSF - 0 H ED INC
IF (NPL.EQ.O) GO TO 52 HEDING
IF (NPRT(18).EQ.1.OR.NPRT(18).EQ.7) CO TO 52 VARTTH
IF (NPRT(18).EQ.1O.OR.NPRT(18).EQ.11) CO TO 52 VARTTH
IF (NPRT(18).GE.14) GO TO 52 VARTTH
DO 42 J-1,NPL HEDING
IF (MNPL(J).EQ.O) GO TO 42 HEDING
KPL - MNPL(J) H ED INC
DO 41 I-1,KPL HED INC
tlPSF - MPSF01. H ED INC
NOPL(MPSF) - J H ED INC
IF (MPL(3,I,J).LT.O) M1PL(MPSF) -MPL(2,I,J) CliGIII
IF (MPL(3,I,J).GE.O) M1PL(MPSF) - MPL(i,I,J) CHCIII

41 MOPL(MPSF) - MPL(2,I,J) HEDING
42 CONTINUE H ED INC

IF (MPSF.EQ.O) GO TO 52 H~EDINC
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DO 44 Jl-l,MPSF,2 HEDING
J2 - MINO(jl+l,MPSF) HEDING
MT -MT +1 H~EDING
NT - MT HEDING
IF (LNEW) NT - 6 HEDING

C P & E CARRIAGE CONTROL PECONV
C CALL CARCON(NT,1) 80386

IT -MT - 20 HEDING
PAGE -FLOAT(MT) + XPAGE H ED ING
IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG Pl% ̂ E
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG-NPGf- PAGE
WRITE (NT, 21) COMENT, PAGE,VPSTTL, BDYTTL PAGE
WRITE (NT,45) HEDING
Ni - NOPL(J1) IIEDING
N2 - NOPL(J2) HEDING
Ml - MOPL(J1) HEDING
M2 - MOPL(J2) H EDI NG
Mill - M1PL(J1) CHGIII
MM2 - M1PL(J2) CHGIII
IF (J1.EQ.J2) WRITE (NT,46) HEDINC

*BLANK,Nl,( PLTTL(I,Nl),I-I,5),MI,SEG(Ml) HEDING
IF (JI.NE.J2) WRITE (NT,46) HEDING

*BLANK,NI,( PLTTL(I,NI),I-I,5),M1,SEG(MI), HEDING
*BLANK,N2,( PLTTL(I,N2),I-I,5),M2,SEG(M2) HEDING

WRITE (NT,47) (BLANK,UNITL,J-JI,J2) HEDING
IF (J1.EQ.J2) WRITE (NT,48) BLANK,SEG(M.MI) CHG I II
IF (Jl.NE.J2) WRITE (NT,448) BLANK,SEG(MIII),BLANK,SEG(M.M2) CHGIII
WRITE (NT,49) (BLANK,UNITL,UNITM,UNITM,UNITM,J-Jl,J2) HEDING
WRITE (NT,38) HEDING
IF (.NOT.LNEW) GO TO 44 HEDING
JJ - 7*(J2-J1+l) H ED ING
DO 43 I-1,NLINES H~EDING

43 WRITE (NT,5O) USEC(I),(ZTTli(J,I,IT),J=1,JJ) HEDINC
44 CONTINUE HFDING
45 FORMAT(27X,'CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS' )CHGIII
46 FORMAT(' '/8X,2(A4, ' PANEL' ,13, ' (' ,5A4, ') VS. SEGMENT'J.3, HEDING

I (',A4,') ') ) HLDING
47 FORMAT(' ',8X,A4,'DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATWEDING

*ION (',A4,')',A2,'DEFL- NORMAL FRICTION RESULrANT CONTACT LOCATHEDING
*ION (',A4, ')') HEDING

48 FORMAT(' TIME',A4,'ECTION FORCE FORCE FORCE (',A4 CHGIII
*,' REFERENCE)' ) CHGIII

448 FORMAT(' TIME',A4,'ECTION FORCE FORCE FORCE (',A4 CHGIII
*2REFERENCE)',2X,A4,'ECTION FORCE FORCE FORCE (',A4 CHGIII

'REFERENCE)' ) CHGIII
49 FORMAT(' (MSEC)' ,2(A3, '(' ,A4, ')' ,2X, '(' ,A4, ') ',4X, '(' ,A4, ')',3X ,HEDING

(' ,A4, ' X Y Z')) HEDING
50 FORMAT(F9.3,2(F9.3,3F9.2, 3F8.3) ) HEDING
51 FORMAT(3X,'(MSEC)',4(AL,9X,'X',8X,'Y',8X,'Z',.X)) IIEDING

C H ED ING
C BELT FORCES HEADINGS HEDING
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C H EDT NG
52 MBSF - 0 H EDT NG

IF (NPRT(18).EQ.2.OR.NPRT(18).GE.13) GO TO 83 VARTTH
IF (NPRT(18).GE.7.AND.NPRT(18).LE,9) GO TO 83 VARTTH
IF (NBLT.EQ.O) GO TO 83 HEDING
DO 54 J=.1,NBLT 'HEDING
IF (MNBLT(J).EQ.O) GO TO 54 HEDING
MBSF - MBSF+1 HiEDT NG
NOPL(MBSF) -J HEDING
MOPL(MBSF) - MBLT(2,].,J) HEDING

54 CONTIUNIE H EDT NG
IF (MBSF.EQ.O) GO TO 83 HEDING
DO 56 JI-1,MBSF,2 HEDING
J2 - MINO(J1-4-,MBSF) H ED INC
MT -MT + 1 HEDING
NT -MT HEDING
IF (LNEW) NT - 6 H EDTNG

G P & E CARRIAGE CONTROL PEGONV
C CALL GARCON(NT,I.) 80386

IT - MT - 20 HEDING
PAGE - FLOAT(MT) + XPAGE H EDT NG
IF (NT.EQ.6) WRITE(NT,121) DA''E,BLANK,NPG PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG-NPG+l PAGE
WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
WRITE (NT,57) HEDING
NI - NOPL(J1) HEDING
N2 - NOPL(J2) H EDT NG
Ml - MOPL(J1) H EDI NG
M12 - MOPL(J2) H EDT NG
IF (J1.EQ.J2) WRITE (NT,58) HEDING

*BLANK,N1 ,(BLTTTL(I,NI),1-1,5),Ml,SEG(Mtl) HEDING
TF (JL.NE.J2) WRITE (NT,58) HEDING

* BLANK,Ni,(BLTTTL(I,NL),I.-I,5),MI,SEG(M1), HEDING
*BLANK,N2,(BLTTTL(T,N2),I-1,5),M12,SEG(M12) HEDING

WRITE (NT,59) (BLANK,J-J1,J2) HEDING
WRITE (NT,60) (BLANK,J-J1,J2) HEDING
WRITE (NT,61) (BIANK,UNITL,UNITL,UNITM,UNTTL,UNITL,UNITM,J-J1,J2) HEDING
WRITE (NT,38) HEDING
IF (.NOT.LNEW) GO TO 56 HEDING
JJ -4*(J2.J1+1) HEDING
DO 55 I-l,NLTNES IIEDING

55 WRITE (NT,62) USEG(I),(ZTrTH(J,I,IT),J-l,JJ) HEDING
56 CONTINUE HEDING
57 FORMLAT('O',26X,'GONTAGT FORGES - BELTS VS. SEGMENTS') HEDING
58 FORMIAT(' ',7X,2(A4,' BELT',13,' (',5A4.,') VS. SEGMENT',13, HEDING

I (',A4.') ') ) HEDING

59 FORMAT(' ' ,2X,2(A4,I1X,'ANCHlOk POINT A' ,14X, 'ANCHlOR POINT B'))HEDING
60 FORM4AT(4X, 'TIME' ,2(A4,SX, 'STRAIN',7X, 'FORCE' ,12X, HEDING

* 'STRAIN' ,7X, 'FORCE', 3X) )HEDING
61 FORM AT(3X,'(MISEC)',2(A4,2X,'(' ,A4,'/',A4, I)',4X, '(',A4,')',9X, HEDING

*' (' ,A4, '/',A4, ')' ,4X, '(' ,A4, ')' ,3X) ) HEDING
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62 FORlAT(F9.3,4(F1S.6,F12.2,3X) )HEDING
C H EDI NG
C HARNESS BELT ENDPOINTS FORCES HEADINGS HEDING

*C HEDING
*83 IF (NHRNSS.LE.O). GO TO 91 HEDING

MBSF - 0 HEDING
IF (NPRT'18).EQ.3.OR.NPRT(18).EQ.11) GO TO 91 VARTTH
IF (NPRI(18).E Q.9.OR.NPRT(18).EQ.8) GO TO 91 VARTTH
IF (NPRT(18).EQ.13.OR.NPRT(18).EQ.14) GO TO 91 VARTTH
IF (NPRT(18).-E.16) GO TO 91 VARTTH
I - 1 HEDING
Ki - 1 HEDING
DO 85 I-1,NHRNSS HEDING
IF (NBLTPH(I).LE.O) GO TO 85 HEDING
J2 - Ji + NBLTPH(I) - 1 HEDING
DO 84 J-J1,J2 HEDING
MBSF - MBSF + 1 HED ING
IF (NPTSPB(J).LE.O) GO TO 84 1HEDINC
K2 - KI + NPTSPB(J) - 1 HEDING
NOPL(2*MBSF-1) - J HEDING
NOPL(2*MBSF ) - I HEDING
MOPL(2*MBSF-1) - KI HEDING
MOPL(2*MBSF ) - K2 HEDING
Ki - K2 + 1 IIEDING

84 CONTINUE HEDING
J- J2 + 1 HEDING

85 CONTINUE HEDING
DO 87 JI1,MBSF,2 HEDING
J2 - MINO(Jl+1,MBSF) HEDING
MT - MT + 1 HEDIN~G
NT - MT H~EDING
JF (LNEW) NT - 6 HEDING

C P & E CARRIAGE CONTROL PECONV
C CALL CARCON(Nr,1) 80386

IT - MT - 20 HEDING
PAGE - FLOAT(Ml; + XPAGE HEDING
IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG-NPG+1 PAGE
WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGIE
WRITE (NT,88) HEDING
WRITE (NT,89) (BLANK,NOPL(2*J-l),NOPL(2*J),J-J1,J2) IlEDING
WRITE (NT,90) (BLAN4K,MOPL(2*J-1),MIOPL(2*J),J-J1,J2) HEDING
WRITE (NT,60) (BLANK,J '1,J2) HEDINC
WRITE (NT,61) (BLANK,UNITL,UNITL,UNITM,UNITL,UNITL,UNITM1,J-JI,J2) HEDING
WRITE (NT,38) HEDINC
IF (.NOT.LNEW) GO TO 87 HEDING
JJ - 4*(J2.J1+l) H ED ING
DO 86 I-1,NLINES HEDING

86 W4RITE (NT,62) USEC(I),(IZTTHI(J,I,IT),J=I,JJ) HEDING
87 CONTINUE HEDING
88 FORIAT('O',26X,'llARNESS SYSTEM4 BELT ENDPOINT FORCES') HEDING
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* 8q ORI4A(9X.2A4,IL,'BET NO.',I14, ' OF flAR NESS NO. '13, 15X)) HDN
*90 FORMAT(9X, 2(A4,6X, 'PONT NO.',.15.16X,'?OINT IZNO.',15.6X)) HEDING

C HEDING
C SPRING DAM4PER FORCES HEADINGS HEDING

*C HEDING
*91 IF (NSD.LE.O) GO TO 63 HEDING

IF (VPR.T(18).EQ-4.OR NPRTZ18).EQ.9) GO TO 63 VAR.TlH
IF (NPRT(18).GE.12) GO TO 63 VARTTH
DO 94 JI-1,NSD,4 HEDING
J2 - MINO(J1+3,NSD) HEDING
MT - MT-r + 1 HEDING
NT - 14T HEDING
IF (LNEW) NT - 6 HEDING

C P & E CARRIAGE CONTROL PECONV
C CALL CARCON-(NT,l) 80386

IT - I-T - 20 HEDING
PAGE - FLOAT(MT) + XPAGE HEDING
IF (NT.EQ.6) 'WRITE(NT,121) DATE,BIX-JK,NPG rAGE
IF (NT.NE 6) WRITE(NT.121) DATE PAGE
IF (NT.EQ.6) NPG-NPG+l PAGE
WRITE (NT. 21) COMENT. PAGE,VPSTTL, BDYTTL PAGE
WRITE (NT,95) (BLAliK,J,J=Jl,J2) HEDING
DO 92 J=J1,J2 HEDING
Ml - MSDM(J) HEDING
Ni - MSDN(J) HEDING

C POSSIBLE OVERFLOW INTO NOPL ARRAY IS INTENTIONAL. HEDING
HEAD(2-k-J-1) - SEG(ML) HEDING

92 HEAD(2kJ ) - SEG(N1) HEDING
WRITE (NT,96)(BLANK,MSDM(J),HEAD(2*J.1),MSDN(J),HIEAD(2kJ),J=J1,J2)HEDING
WRITE (NT,97) (BLANK,J=Jl,J2) HEDING
WRITE (NT,98) (BLANK,UNITL,UNITMJ=JIl.J2) HEDING
WRITE (NT,38) HEDING
IF (.NOT.L.NEW) GO TO 94 HEDING
JJ - 2*(J2-J1+1) HEDING
DO 93 I-1,NLINES HEDING

93 WRITE (NT,99) USEC(I),(ZTTH(J,I,IT),J-1,JJ) HEDING
94 CONTINUE HEDING
95 FORM4AT('O',26X, 'SPRING DAM4PER FORCES'/ HEDING

9X,4(A3,3X,'SPRING DAlMPER NO. '.I3,4X)) HEDING
96 FORIIAT(9X,4(A3, 'SEG',13,'('.A4, ') - SEG',13, '(',A4, ')')) HEDING
97 FORM4AT(4X,'TIME',IX,4(A3,5X,'LENGTHi',7X,'FORCE',4X)) HEDING
98 FOR1AT(3X,'(MSEC)',4(A3,5X,'(',A4,')',6X, '(',A4,')',4X)) HEDING
99 FORMAT (F9. 34(F14. 3, F12.2,4X)) HEDING

C HEDING
C SEGM4ENT FORCES HEADINGS HEDING
c HEDING

63 MSSF - 0 H ED I N
IF (NPRT(18),EQ.5.OR.NPRT(18).EQ,13) O TO 161 VARTTH
IF (NPRT(18).EQ.1O.OR.NPRT(18).EQ11l) GO TO 1.61 XARTTH
IF (NPRT(18).GE.15) GO TO 161 VARTT11
DO 65 J-1,NSEG H ED I G
IF (MNSEG(J).EQ.O) GO TO 65 H ED I G
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LSEG - MNSEG(J) HEDING
DO 64 I-I,LSEG HEDING
KSSF - M*-SSFi- HEDING

NOPL(HSSF) - J HEDING
64 HOPL(MSSF) - MSEG(2,IJ) HEDING
65 CONTINUE HEDING

IF (.M-SSF.EQ.0) G6 To 70 HEDING
DO 67 J-1,MSSF HED ING
MT - M4T + 1 HEDING
NT - MT HEDING
IF (LNEW) NT - 6 HEDING

C P & E CARRIAGE CONTROL PECONV
C CALL CARCON(NT,1) 80386

IT - HT - 20 HEDING
PAGE - FLOAT(MT) + XPAGE HEDING
IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG-NPGi- PAGE
WRITE (NT, 21) COMENT, PAGE, VPSTTL, BDYTTL PAGE
NI - NOPL(i) HEDING
1-1 = MOPL(J) HEDING
WRITE (NT,68) N1,SEG(N1) ,M1,SEG(MI) ,UNITL,NI,MI HEDING

* , UNITL, UNITM ,UNITII, UNITM HEDING

IF (.NOT.LNEW) GO TO 67 HEDING
DO 66 I-1,NLINES HEDING

66 WRITE (NT, 69) USEC(I),(ZTTII(JJ,I,IT),JJ-1,1O) HEDING
67 CONTINUE H ED ING
68 FORI4AT('O',26X,'CONTACT FORCES - SEG1MENT NO.',13,' (',A4, HEDING

') VS. SEGMENT NO.'.13,' (',A4,')'// HEDING
~ 13X,'DEFL- NORMAL FRICTION RESULTANT'. HEDING
- ~ 14X,'CONTACT LOCATION (',A4,')'/ HEDING
* 4X,'TIME EGTION',3(3X,'FORCE',1X), HEDING

2(' SEG.',13,' LOCAL REFERENCE )/HEDING
3X, '(MSEC) ',3X, '(' ,A4, ') ', 3(3X, '(' ,A4, ') ') , HEDING

* 2(5X,'X',7X,'Y',7X,'Z',4X)/1X) HEDING

69 FORYw.AT(2F9.3,3F9.2,3F8.3,2X,3F8.3) HEDING
161 CONTINUE VARTTH

C IIEDING
C AIRBAG FORCES HEAD' HEDING
C HEDING

70 IF (NBAG.EQ.O) GO TO 82 HEDING
IF (NPRT(18).EQ.6.OR.NPRT(18).EQ.9) GO TO 82 VARTT11
IF (NPRT(18).GE.12) GO TO 82 'JARTTH
DO 77 J-I,NBAG HEDING
IF (MNBAG(J).EQ.O) GO TO 77 HEDING
MT - MT + I HEDING

NT - MT H ED ING

IF (LNEW) NT - 6 HEDING
C P & E CARRIAGE CONTROL PECONV

C GALL CARCON(NT,1) 80386

IT - MT - 20 IIEDING

PAGE - FLOAT(MT) + XPAGE HEDING
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IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG PAGE
IF (NT.NE.6) IJRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG-NPG+. PAGE
WRITE (NT, 21) COMENT, PAGE,VPSTTL, BDYTTL PAGE
WRITE (NT,78) J,(BAGTTL(I,J),I-1,5) H~EDING
IF (.NOT.LNEW) G'O TO 72 HEDING
DO 71 I-1,NLINES HEDTNG

71 WRITE (NT, 79) USEC(I),(ZTTH(JJ,I,IT),JJ-1,12) HEDING
72 KBAG - 0 H EDT NG

KP - NPANEL(J)+1 HEDING
DO 73 K-1,KP FIEDING
KBAG - KBAGf- HEDING

73 HEAD(KBAG) - PHED(K) HEDING
RP MNBAG(J) H EDT NG
DO 74 K-1,KP HEDING
KBAG - KBAG 1 HEDING
M MBAG(2,K,J) HEDTING

74 HEAD(KBAG) -SEG(M) H EDT NG
DO 76 JI-1,KBAG,4 HEDING
J2 -MINO(J1+3,KBAG) HEDING
MT = MT + 1 HED ING
NT - M4T H EDT NG
IF (LNEW) NT -6 HEDING

C P & E CARRIAGE CONTROL PEGONV
C GALL CARCON(NT,1) 80386

IT - MT - 20 H~EDING
PAGE - FLOAT(MT) + XPAGE H ED ING
IF (NT.EQ.6) WRITEQ'Yf,121) DATE,BLANK(,NPG PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG-NPG+1 PAGE
WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
WRITE (NT,80)UNITM,J,(BAGTTL(I,J),I-I,5),(BLANK,J,HEAD(K),K-J1,J2)HIEDING
WRITE (NT,51) (BLANK,K-JT,J2) HEDING
WRITE (NT,38) HEDING
IF (.NOT.LNEW) GO TO 76 IHEDING
JJ - 3*(J2-Jl+1) H EDT NG

DO 75 I-I,NLINES HEDING
75 WRITE (NT, 81) USEC(I),(ZTTHi(K,I,IT),K'I,JJ) HEDING
76 CONTINUE HEDING
77 CONTINUE H EDT NG
78 FORMAT('O',26X,'PARAMETERS FOR AIRBAG NO.',I2,LsX,5A4// HEDING

16X,'SUPPLY CYLINDER STATIC'/ HEDING
4X,'TIMIE',8X,'PRES.',4X,'T'EH-P.',/IX,'PRES.',12X,'AIRBAG', HiEDING

*3X, 'CENTER',14X, 'AIRBAG SEMIAXES',12X,'ORIENTATION (DEG.)'/ HEDING
* 3X, '(MSEC)',7X,'(PSIG) (DEC.R) (PSIG)',8X,'X',8X,'Y',8X,'Z', lIEDING
* 11X,'A' ,8X, 'B',8X,'C',IOX,'YAWJ',4X,'PITCHi',5X,'ROLL'/ )HEDING

79 FORMAT (F9.3,3X,3F9.2,2(3X,3F9.3) .3X,3F9.2) HEDING
80 FORMAT('O',26X,'CONTACT FORCES (',A4i,') ON AIRBAG NO.',12,4X,5A4//liEDING

* /4X,'TIME',4(Al,IIX,'AIRBAG',12,' VS. ',A4,lX)) HEDING
81 FORMAT (F9.3,4(3X,3F9.2)) HEDING
82 RETURN IIEDING

END H ED INC
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SUBROUTINE HERRON(HD3,NT1,THETO,THETOP) HERRON
C REV IV 07/23/86TWOPI
C COMPUTES THETO - ANGLE OF JOINT STOP HERRON
C THETOP- DERIVATIVE OF THETO WITH RESPECT TO PHI HERRON
C , HERRON
C FROM HD3 - COMPONENTS OF VECTOR DEFINING PHI HERRON
C NT1 - INDEX TO TAB ARRAY DEFINING FUNCTION HERRON
C HERRON

IMPLICIT REAL*8(A-H,O-Z) HERRON
CO MlON/TABLES/MXNTI,MXNTB, MXTBi,MXTB2,NTI(50),NTAB(1250),TAB(4500)DIMENB
COMMON/CNSNTS/ PI,RADIAN,G, THIRD,EPS(24), HERRON

UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
DIMENSION HD3(3) HERRON
IF (TAB(NTI+1).LE.O.O) GO TO 30 HERRON
IF (TAB(NT1+2).LE.O.O) GO TO 30 HERRON

C HERRON
C THETO - PI(CP) + SP*P2(CP) HERRON
C HERRON
C THETOP - -SP*P1'(CP) + CP*P2(CP) - SP**2*P2'(CP) HERRON
C HERRON
C WHERE PI(X),P2(X) ARE THE TWO 5TH ORDER POLYNOMIALS DEFINED HERRON
C IN TAB(NTI+5) AND TAB(NTI+lI) HERRON
C Pl'(X),P2'(X) ARE THEIR DERIVATIVES WITH RESPECT TO PHI HERRON
C AND SP,CP ARE SIN(PHI) AND COS(PHI) HERRON
C HERRON

STH2 - 1.0-HD3(3)**2 HERRON
STH - DSQRT(STH2) HERRON
CP - HD3(1)/STH HERRON
SP - HD3(2)/STH HERRON
PI - TAB(NTI+5 )+ CP*(TAB(NTI+6 ) HERRON

+ CP*(TAB(NTI+7 ) HERRON
* + CP*(TAB(NTI+8 ) HERRON

+ CP*(TAB(NTI+9 ) HERRON
* + CP*(TAB(NT1+IO) ))))) HERRON
P2 - TAB(NTI+11)+ CP*(TAB(NTI+12) HERRON

* + CP*(TAB(NTI+13) HERRON

+ CP*(TAB(NTI+14) HERRON
* + CP*(TAB(NTI1I5) HERRON

+ CP*(TAB(NTI+16) ))))) HERRON
PIP - TAB(NTI+6 )+ CP*(2.0*TAB(NTi-7 ) HERRON

* + CP*(3.0*TAB(NT[I8 ) HERRON
* + CP*(4.0*TAB(NTI+9 ) HERRON

+ CP*(5.O*TAB(NTIIO) )))) HERRON

P2P - TAB(NT1+12)+ CP*(2.0*TAB(NTi+13) HERRON
* + CP*(3 O*TAB(NTl+14) IIERRON
* + CP*(4.0*TAB(NTI+15) HERRON
* + CP*(5.0*TAB(NTI+16) )))) HERRON

THETO - P1 + SP*P2 HERRON
THETOP - CP*P2 - SP*(PIP + SP*P2P) HERRON
GO TO 99 HERRON

C HERRON
C EVALUATE THETO AND THETOP FROM REGULAR FUNCTION DEFINITION WHERE IIERRON
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C THETO (ORDINATE) IS A FUNCTION OF PHI (ABSCISSA) (0 < PHI < 2*PI)HERRON
C HERRON

30 PHI - DATAN2(HD3(2),HD3(I)) HERRON
IF (PHI.LT.O.O) PHI - PHI + TWOPI TWOPI
THETO - EVALFD(PHI,NT1,l) HERRON
THETOP - EVALFD(PHIINT1,O) HERRON

99 RETURN HERRON
END HERRON
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SUBROUTINE HICCSI (NPTS) HICCSI
C REV IV 10/08/87PLTINC
C H ICCS I

*C COMPUTES HIG. HSI AND CSI FOR GVS PROGRA11. HIGGSI
C *HICGSI

C ASSUMES Z ARRAY CONTAINS HICCSI
*C Z(I,1 ),I-1,NPTS :TIME POINTS (SECONDS) HICCS I

C Z(I,JH),I=1,NPTS HEAD RESULTANT ACCELERATIONS (G'S) HIGCSI
C Z(I,JC),I-1,NPTS :CHEST RESULTANT ACCELERATIONS (C'S) HIGCSI
C HIGCSI
C NOTE: HICCSI
C IF JDTPTS(1).O, HEAD RESULTANT IS NOT AVAILABLE (JH=NULL,JC-'2). HICGSI
C IF JDTPTS(2)-O, CHEST RESULTANT IS NOT AVAILABLE (JH-2,JC-NULL). HICGSI
C OTHERWISE, JH-2 AND JC-3. HICSI
C H I GSI

COMMON/CDINT/ JDTPTS(18),Z(1000,3),DMN Y(8068) 80386
GOMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, PAGE

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
REAL*8 TIME PAGE
DIMENSION AREA(1000) PLTINC
IF (NPTS.LT.25) GO TO 25 HICCSI
WRITE (6,14) NPG PAGE
NPG-NPG+l PAGE

14 FORMAT (IHI, ' HIC, HSI AND CSI RESULTS',96X,'PAGE',I5) PAGE
JH - 2 HICGSI
JC - 3 HIGCS I
IF (JDTPTS(1).EQ.O) JG - 2 HICGSI
GSI - 0.0 HICGSI
HISI - 0.0 HIGcSI
HIC 0.0 HICGSI
C14X - Z(1,JC) HI CGSI
HMX - Z(I,JHl) HIGCSI
IF (JDTPTS(2).EQ.O) GO TO 16 HIGGSI

C HICCSI
C COMPUTE CSI - CHEST SEVERITY INDEX HIGGSI
C lHICCSI

HI - SQRT(Z(1,JC)) * Z(1,JC)**2 HICCSI
DO 15 I-2,NPTS HICGSI
H2 - SQRT(Z(I,JG)) * Z(I,JC)**2 HICGSI
DT - Z(1,1) - Z(1-1,1) HIGGSI
CSI -CSI + O.5*DT*(H1+Hi2) HICOSI
IF (CMX.GT.Z(I,JC)) GO TO 15 HIGCSI
Cm.X - Z(I,JC) H IGGSI
CMT - Z(I,1) HIGGSI

15 HI - [12 HIGCSi
CSI O.OO1*CSI lIICCSI

16 IF (JDTPTS(I).EQ.O) GO TO 23 HICCSI
C HICCSI
C COMPUTE HSI - HEAD SEVERITY INDEX -AND AREA TABLE HICGSI
C HIC~SI

AREA(l) - 0.0 HICCSI
Hil - SQRT(Z(1,JlH)) * Z(1,Jil)**2 HICCSI
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DO 17 I-2,NPTS HICCSI
112 - SQRT(Z(I,JH)) * Z(I,JH)**2 HICCS I
DT - O.5*(Z(I,1) - Z(I-1,1)\/ HICCSI
AREA(I) - AREA(I-1) + DT*(Z(I-1,JH)+Z(I,Jli)) HICCSI
HSI - HSI + DT*(HI*H2) HICCSI
IF (HM4X.GT.Z(I,JH)) GO TO 17 HICCSI
H!IX - Z(I,JH) HICCSI
HMlT =Z(I,1) H ICCS I

17 Hi -1H2 HICCSI
HSI - 0.001*1151 HICCSI

c HICCSI
C COMPUTE HIC - HEAD INJURY CRITERION -AND TIME DURATION HT1,HT2 HICCSI
C H ICCS I

DO 19 K-2,NPTS HICCSI
DO 18 L-K,NPTS HICCSI
DT - Z(L,1) - Z(K-1,1) H ICCS I
DH - AREA(L) - AREA(K-1) HICCSI
HT - DH/DT HICCSI
HM1 - DT*SQRT(HT)*HT**2 HICCSI
IF (HM.LE.HIC) GO TO 18 HICCSI
HIC - 111 HICCSI
HTI - Z(K-1,1) HICCSi
HT2 - Z(L,1) HICCSI
HA2 - Z(L,JH) HICCSI
HAI - Z(K-1,JH) HICCSI
AVE - HT HICCSI

18 CONTINUE HICCSI
19 CONTINUE HICCSI

HIC - O.OOI*HIC HICCSI
WRITE (6,21) HIC,HT1 ,HT2 ,HAl ,HA2 ,AVE HICCSI

21 FORMAT (IHO, ' HEAD INJURY CRITERION'// HICCSI
* ' HIC - ', F8.2, HICCSI

*9X, 'TIME DURATION - ',F9.3, 'TO ',F9.3, 'MSEC'/ HICCSI
* 20X, 'WITH HEAD RESULTANTS ' F9.3, ',AND ',F9.3, 'G''S'//HICCSI

*14X,'AVERAGE HEAD RESULTANT FOR TIME DURATION - ,F9.3, 'G''S') HICCSI
WRITE (6,22) HSI,HMX,HMT HICCSI

22 FORMAT (IHO, ' HEAD SEVERITY INDEX'// HICCSI
I HSI - ', F8.2// HICCSI

* ' MAX HEAD RESULTANT - ', F9.3, I G''S AT ', F9.3, ' MSEC')HICCSI
23 IF (JDTPTS(2).EQ.O) GO TO 25 HICCSI

WRITE (6,24) CSI,CMX,CMT HICCSI
24 FORMAT (lHO, ' CHEST SEVERITY INDEX'// HICCSI

*I CSI - ', F8.2// HiICCSI
* ' MAX CHEST RESULTANT - ,F9.3, ' C''S AT ', F9.3, ' MSEC')HICCSI

25 CONTINUE TGMODI
IF(NPTS.LT.25) WRITE(6,1O1) NPTS TCMOD 1

101 FORMAT(1X,//,2X,'HIC, 11SI AND CSI NOT COMPUTED BECAUSE THIE NUM4BER TGMOD1
*OF POINTS TO BE USED IN THE COMPUTATION -',12,',',/,2X TGMOD.
*'WHICH IS LESS THAN THE MINIMUM REQUIREMENT OF 25 POINTS.',/) TGMODl

R ETURN TGMOD 1
END IIICCSI
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SUBROUTINE HINPUT HINPUT
C REV IV 07/23/86TWOPI
C CONTROLS THE INPUT OF CARDS F.8.A - F.8.D CONTAINING THE SETUP ANDHINPUT
C CONTROL OF THE HARNESS BELT SYSTEM. HINPUT
C HINPUT
C HINPUT

IMPLICIT REAL*8(A-H,O-Z) HINPUT
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, HINPUT

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), HINPUT

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI

COMMON/HRNESS/ BAR(15,100),BB(100),BBDOT(IOO),PLOSS(2,100), IIINPUT
XLONG(20),HTIME(2),IBAR(5,100),NL(2,100), HINPUT

*NPTSPB(20),NPTPLY(20),NTHRNS(20),NBLTPH(5) HINPUT
COMMION/TABLES/MXNTI,MXNTB,MXTBI,MIXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/CNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPS"TL(20) ,BDYTTL(5), HINPUT

BLTTTL(5,8),PLTTLL(5,30),BAGTTL(5,6),SEG(30), HINPUT
*JOINT(30),CGS(30),JS(30) HINPUT

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL, PLTTL, BAGTTL,SEG,JOINT HINPUT
LOGICAL*1 CGS,JS HINPUT

C THIS COMMON/TEMTVS/ IS SHARED BY CINPUT, FINPUT, HINPUT AND FDINITHINPUT
COMMON/TEMPVS/ JTITLE(5,51),NF(5),MS(3),KTITLE(31),DI4Y(34966) 80386
REAL JTITLE ,KTITLE IIINPUT
IF (NHRNSS.EQ.O) GO TO 99 HINPUT

C H INPUT
C INPUT CARD F.8.A HINPUT
C (NOTE: NHRNSS NOW SUPPLIED ON INPUT CARD D.1) HINPUT
C NBLTPH -NO. OF BELTS PER HARNESS H INPUT
C IIINPUT

READ (5,11) (NBLTPH(I), I-1, NHRNSS) HINPUT
11 FORI4AT(18I4) HINPUT

WRITE (6,12) NPG,NHRNSS,(NBLTPHI(I),I-1,NHIRNSS) PAGE
NPG-NPG+1 PAGE

12 FORNLAT('1 HARNESS-BELT SYSTEM INPUT' ,96X, 'OAGE',15/120X, PAGE
* 'CARDS F.8'/' NO. OF HARNESSES -',14// PAGE
*NO. OF BELTS PER HARNESS -',516) HINPUT

Ji - 1HINPUT
KI - 1 HINPUT
DO 90 I-1,NHRNSS IIINPUT
IF (NBLTPH(I).LE.O) GO TO 90 HINPUT
J2 - JI + NBLTPH(I) -1 H INPUT

C IN PUT
C INPUT CARD F.8.B -NPTSPB - NO. OF POINTS PER BELT. HINPUT
C HINPUT

READ (5,11) (NPTSPB(J),J-Jl,J2) HINPUT
WRITE (6,13) I, (NPTSPB(J) ,J=J1,J2) IIINPUr

13 FORMAT('O FOR HARNESS NO.',13,' NO. OF POINTS PER BELT -',2014) HINPUT
DO 80 J-J1,J2 HINPUT
IF (NPTSPB(J).EQ.O) GO TO 80 H~INPUT

C H INPUT
C INPUT CARD F.8.C -5 FUNCTION NOS AND LENGTH OF EACH BELT. HINPUT
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C $HINPUT

READ (5,14) NF,XLONG(J) HINPUT

14 FORMAT(514,F12.6) HINPUT
WRITE (6,15) I,J,NF,XLONG(J),UNITL HINPUT

15 FORMAT('0 HARNESSpJO.',I3,' BELT NO.',I3,' FUNCTION NOS.',516, HINPUT
I REFERENCE SLACK - ',F9.3,LX,A4/) HINPUT

IF (XLONG(J).EQ.O.O) XLONG(J) - EPS(24) HINPTT
WRITE (6,16) HINPUT

16 FORMAT ('0 K KS KE NT NPD NDR FUNCTION NOS.', HINPUT
*66X,'CARDS F.8.D'/) CHGIII

C HINPUT
C SET UP POINTERS IN NTAB AND INITIAL VALUES OF TAB FOR BELT J HINPUT
C AS WAS DONE FOR OTHER CONTACTS IN SUBROUTINE FINPUT. IIINPUT
C HINPUT

NTHRNS(J) - MXNTB+1 HINPUT
CALL FDINIT HINPUT
K2 -KI + NPTSPB(J) - 1 HINPUT
DO 70 K-K1,K2 HINPUT

C HINPUT
C INPUT CARD F.8.D HINPUT
C HINPUT

READ (5,21) KS,KE,NPD,NDR,NF, (BAR(L,K),L-1,3) HINPUT
21 FORMAT (914,3F12.0) HINPUT

READ (5,22) (BAR(L,K),L-7,12) HINPUT
22 FORMAT (6F12.O) HINPUT

ICHEC - 0 CHCIII
IF (K.EQ.K1.OR.K.EQ.K2) ICHEC -1 CHCIII
IF (ICHEC.EQ.1.AND.NPD.EQ.O) STOP 60 CHGIII
IF (ICHEC.EQ.1.AND.NDR.EQ.O) STOP 61 CHGIII
IF (NDR.EQ.O.AND.NPD.NE.O) STOP 62 CHCIII
IBAR(1,K) - KS HINPUT
IBAR(2,K) - KE IJINPUT
IBAR(4,K) - NPD H INPUT
IBAR(5,K) - NDR HINPUT
IBAR(3,K) - MXNTB4-1 HINPUT
CALL FDINIT HINPUT
SQRER - 1.0 H INPUT
IF (KE.NE.O) SQRER - DSQRT(XDY(BAR(1,K),BD(7,KE),BAR(1,K))) HINPUT
DO 26 L-1,3 HINPUT
IF (KE.NE.O) BAR(L4-6,K) - BD(Li-3,KE) IIINPUT

26 BAR(L+3,K) - BAR(L,K)/SQRER HINPUT
WRITE (6,31) K,(IBAR(L,K),L-1,5),NF HINPUT

31 FORMAT (1116) HINPUT
70 CONTINUE H INPUT

WRITE (6,71) UNITL,UNITL,UNITL,UNITL HINPUT
71 FORMAT ('0',12X,'BASE REFERENCE (', A4,')', HiINPUT

*7X, 'ADJUSTED REFERENCE (' , A4, ')' , HINPUT

* lIX, 'OFFSET ( ', A4 , ')', IINPUT

11X,'PREFERRED DIRECTION (',A4,')'/ HINPUT

5)',,'K', 4(8X, 'X' ,8X, 'Y' ,8X, 'Z' ,3X) /) IIINPUT
WRITE (6,72) (K,(BAR(L,K),L=1,12),K-Kl,K2) HINPUT

72 FORMAT (L6,3X,3F9.3,3X,3F9. 3,3X,3F9, 3,3X,3F9. 3) HINPUT
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KlI - K2+1 HINPUT
80 CONTINUE HINPUT

JI - J2+1 HINPUT
90 CONTINUE HINPUT

DO 92 K=1,100 HINPUT
BBDOT(K) = 0.0 HINPUT
DO 91 J-1,2 HINPUT

91 PLOSS(J,K) - 0.0 HINPUT
DO 92 J=1,3 HINPUT

92 BAR(J+12,K) - 0.0 HINPUT
99 RETURN HINPUT

END HINPUT
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SUBROUTINE HPTURB HPTURB
C REV IV 07/23/86TWOPI

IMPLICIT REAL*8 (A-H,O-Z) HPTURB
COMIION/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, HPTURB

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), HPTURB

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/CNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
COMMON/SGM.NTS/ D(3,3,30),WMIEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),HPTURB

*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) HPTURB
COMMON/RSAVE/ XSG(3,20,3),DPMI(3,3,30),LPMI(30), ATBIII

*NSG(9),MSG(20,9),MCG,MCGIN(24,5),KREF(20,9) TTHKREF
COMMON/HRNESS/ BAR(15,100),BB(100),BBDOT(100),PLOSS(2,100), HPTURB

*XLONG(20),HiTIME(2),IBAR(5,100),NL(2,100), HPTURB
NPTSPB(20),NPTPLY(20),NTHIRNS(20),NBLTPH(5) HPTURB

C THIS COMMON/TEMPVS/ IS SHARED BY HPTURB, HBPLAY, HBELT AND HSETC. HPTURB
COMIION/TEMPVS/ B(3,3,3) ,S(3,3) ,T(3) ,R(3) ,V(3) ,TI(3) ,T2(3) , HPTURB

* E(3,3,50), EDOT(3,5O), FCE(3,50), FR(3,50), ZR(3 ,5O), HPTURB
TR(3,50),U(3,50),PTLOSS(2,50),BL(5O),FB(50),FP(50),HPTURB

* OLDBB(100) ,RHS(3,54) ,C(3,3,200) ,IJK(54,54) HPTURB
*DMMY(29942) 80386

DIMENSION BLOSS(2,20) ,HLOSS(2,5) HPTURB
EQUIVALENCE (BLOSS(1,1) ,C(1,1,1)) , (HILOSS(1,1) ,C(1,1,1O)) HPTURB
LOGICAL LAST HPTURB
DATA MAXITR/1O/ HPTURB
CALL ELTIME (1,39) HPTURB
CALL HBPLAY HPTURB
DHT - 0.0 H PTURB
IF (TIME.NE.O.O) DHT - TIME - HTIME(I) HPTURB
ITIME(1) -TIME H PTURB
DO 11 J-1,100 IIPTURB
PTLOSS(J,1) - 0.0 IIPTURB
OLDBB(J) - BB(J) H PTURB
DO 11 1-1,3 HPTURB

11 BAR(I,J) - BAR(I+3,J) H PTURB
TSEC - 1000.O*TIME HPTURB
IF (NPRT(28).NE.O) WRITE (6,12) TSEC,NPG,UNITL,UNITM,UNITL, PAGE

*UNITL,UNITM,UNITL,UNITM HPTURB
IF (NPRT(28).NE.O) NPG-NPG1. PAGE

12 FORMAT('1 HARNESS BELT RESULTS FOR TIME -',F9.3,' MSEC.',73X, PAGE
*'PAGE',IS/// PAGE

*36X,'BELT STRAIN',6X,'(LOCAL OR ELLIPSOID)',18X, CHGIII
* '(INERTIAL)' ,14X, 'PENETRATION'/ CHGIII

I POINT PO I NT SEGMENT LENGTH ENERGY LOSS' ,5X, HPTURB
*'REFERENCE POINT (',A4,')',13X,'BELT FORCES (',A4,')', AFREVS

*9X,'.-NERGY LOSS'/ HPTURB
I NO. INDEX No. ( ',A4,' ) ( ' ,2A4, ') ' ,7X, HPTURB

'X' ,8X, 'Y' ,8X, 'Z' ,13X, 'X' ,1OX, 'Y' ,lOX, 'Z' ,8X, '(' ,2A4, ')'/) HPTURB
Ji - 1HPTURB

1(0 1 HPTURB
KNLO -0 HPTURB
DO 61 NH-1,NHRNSS HiPTURB
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'IF (NBLTPH(NH).LE.O) GO TO 61 HPTURB

ITER - 1 HPTURB

KNL - KNLO HPTURB

KNLN - 0 CHGI II

C HPTURB

C START OF DO 59 * ITER-1,MAXITR LOOP HPTURB

C HPTURB

13 NJ2 - 54 HPTURB
DO 14 I-1,NJ2 HPTIJRB

DO 14 J-1,NJ2 HPTURB

14 IJK(I,J) - 0 HPTURB

KNLO - KNL1 1IPTURB

J2 - Ji + NBLTPH(NH) - 1 HPTURB

NTP - 0 HPTURB

IJ -O0 HPTURB

CALL HBELT (J1,J2,KNLO,1) lHPTURB

KHO - 0 11PTURB
KNLO - KNL1 HPTURB

DO 15 NB-J1,J2 lHPTURB

IF (NPTPLY(NB).LE.O) GO TO 15 lHPTURB

NPTS - NPTPLY(NB) H PTUR B

GALL HSETO (NPTS,K~i-O,KNLO,NTP,IJ) HPTURB
KHlO - KilO + NPTS HPTURB

KNLO - KNLO + NPTS H PTURB

15 CONTINUE HPTIJRB

KNLN - KNLO CIIGIII

C HiPTURB

C SET UP C AND IJK ELEMENTS FOR TIE-POINTS. HPTURB
C HPTURB

KNLO - KNL1 HPTIJRB

KNLK - KNLO + I H PTURB

KI - KNLK H PTURB

DO 22 NB-JL,J2 IIPTURB

IF (NPTPLY(NB).LE.O) GO TO 22 HPTURB

K(2 - KI + NPTPLY(NB) - 1 HPTURB

DO 21 KNL-K1,K2 HPTIJRB

1(1 - NL(11KNL) lHPTURB

KS - IABS(IBAR(1,KI)) IIPTURB

IF (KS.LT.100) GO TO 21 11PTURB

KS1 - KS/100 11PTURB

DO 16 K-KNLK,KNL H PTURB

KK - K 11PTURB
1(1 - NL(1,K) H PTURB

KS - IABS(IBAR(1,KI)) 11PTURB
IF (KS.LT.100) GO TO 16 HlPTURB

1(52 - KS/100 1IPTURB
IF (KS2.EQ.KS1) GO TO 17 HPTURB

16 CONTINUE H PTURB

17 IF (KK.EQ.KNL) GO TO 21 11PTURB

KK1 -KK - KNLO H PTURB

1(12 - KNL - KNLO HPTURB
IQi - MAXO(1,KK2-1) HPTURB
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~IQ2 - MINO(KK2+1,KHO) HPTURB

DO 18 IQ-IQ1,IQ2 HPTURB

IF (IJK(KK2,IQ).EQ.O) GO TO 18 HPTURB

IJK(KKI,IQ) - IJK(KK2,IQ) HPTURB

IJK(KK2,IQ) - 0 HPTURB

18 CONTINUE HIPTURB

IJK(KK2,KK2) - IJ+1 HPTURB

IJK(KK2,KK1) - IJ+2 HPTURB

DO 20 J-1,3 HPTURB

DO 19 1-1,3 HPTURB

C(I,J,IJ+1) - 0.0 HPTURB

19 C(I,J,IJ+2) -0.0 HPTURB

C(J,J,IJ+1) - 1.0 HlPTURB

20 C(J,J,IJ4-2) - -1.0 HPTURB

IJ - IJ +2 HPTURB

21 CONTINUE HPTURB

KI - K2+1I HPTURB

22 CONTINUE HPTURB

MJ2 - -(KHO+NTP) HPTURB

IF (NPRT(28).LT.3) GO TO 29 HlPTURB

NJ2 - -MJ2 HPTURB

DO 25 J-1,Nj2 HPTURB

25 WRITE (6,26) J,(RHIS(I,J),I-1,3),(IJK(J,I),I-1,NJ2) HPTURB

26 FORMAT (16,3Fl2.6,20I4/(42X,2014)) HPTURB

DO 27 KLM-1,IJ HPTURB

27 WRITE (6,28) KLM,((C(J,I,KLM),I-1,3),J-1,3) HlPTURB

28 FORMAT (16,9F12.6) HPTURB

29 CALL FSMSOL (C,RliS,IJK,MJ2,IJ,54,200) HPTURB

IF (NPRT(28).LT.3) GO TO 31 HPTURB

DO 30 J-1,NJ2 HPTURB

30 WRITE (6,26) J,(RHiS(I,J),I-1,3),(IJK(J,I),I-l,NJ2) HPTURB

31 ONE - 1.0 HiPTURB

DELMAX - 0.0 HPTURB

SCALE - 1.0 HPTURB

DO 44 IT-1,2 H PTURB

KI - KO H PTURB

KH - 0 HPTURB

KR - NTP H PTURB

DO 43 NB-J1,J2 HiPTURB

IF (NPTPLY(NB).LE.0) GO TO 43 HPTURB

K2 - KL + NPTPLY(NB) - 1 H PTURB

DO 42 K-K1,K2 11PTURB

KHi - Kli + 1 HPTURB

KR - KR + 1 H PTURB

C HPTURB

C HERE K IS INDEX OF ALL POINTS IN PLAY 11PTURB

C KUi IS INDEX OF ALL POINTS IN PLAY ON A SINGLE HARNESS H1PTURB

C KR IS INDEX OF R11S ARRAY ELEMENTS H PTUR B

C HPTURB

KI - NL(1,K) H1PTURB

KS - IABS(IBAR(1,KI)) H PTURB

IF (KS.GT.100) KS - MOD(KSI 100) H1PTURB

386-ATBIV FT218



IF (IBAR(5,KI).EQ.O) GO TO 32 HPTURB
CALL MAT31 (D(1,IL,KS),RHS(1,KR),R) HPTURB
GO TO 37 HPTURB

C HPTURB
C NOTE: ENDPOINTS (K.,- KI & K2) 14UST BE TYPE 5. HPTURB
C HPTURB

32 CALL DOT31 (E(1,1,KH),RHS(1,KR),T1) HPTURB
IF (IT.EQ.2) GO TO 33 HPTURB
DEUIAX - D4AX1(DELMAX,DABS(TI(2)/DMIN1(BB(K),BB(K-1)))) HPTURB
GO TO 34 H PTURB

33 BB(K ) - BB(K )+ SCALE*T1(2) HPTURB
BB(K-I) - BB(K-1) -SCALE*T1(2) HPTURB

34 DO 35 J-1,3 HPTURB
35 T2(J) - T1(1)*E(J,1,K1) + T1(3)*E(J,3,KH) HPTURB

CALL MAT31 (D(1,1,KS),T2,R) HPTtJRB
IF (NPRT(28).GE.3) WRITE (6,36) K,TI,T2,R HPTURB

36 FORM4AT ('O',I6,3(3X,3F12.6)) HPTURB
37 IF (IT.EQ.2) GO TO 39 HPTURB

DO 38 J-1,3 HPTURB
38 DELMAX - DMAXL(DELMAX,DABS(R(J)/DIIAX1(EPS(1),DABS(BAR(J+3,KI))))) HPTURB

GO TO 42 HPTURB
39 DO 40 J-1,3 HPTURB
40 BAR(J+3,KI) - BAR(J+3,KI) + SCALE*R(J) HPTURB

KE - IBAR(2,KI) HPTURB
IF (KE.EQ.O) GO TO 42 HPTURB
RER - XDY(BAR(4,Kl),BD(7,KE),BAR(4,KI)) HPTURB
IF (RER.LE.1.O) GO TO 42 HPTURB
SQRER - 1.O/DSQRT(RER) HPTURB
DO 41 J-1,3 11PTURb

41 BAR(J+3,KI) - SQRER*BAR(J+3,Kl) lHPTU'.1
42 CONTINUE HPTURB

1<1 - K2 + 1 HPTURB
43 CONTINUE tipTURB

fF (IT.EQ.2) GO TO 44 lHPTURB
IF (DELMAX.NE.O.O) SCALE - D1HIN1(ONE,EPS(1)//DELMAX) iPTIJRB

44 CONTINUE H PTURB
IF (NPRT(28).GE.2) WRITE (6,45) ITER,DELMAXSCALE lHPTURB

45 FORMAT ('0 ITER -',16,' DEUIAX -',F15.6,' SCALE -',F15.6) HPTURB
LAST - DELM4AX.LE.EPS(2) OR. ITER.EQ.MAXITR HPTURB
IF (.NOT.LAST) GO TO 52 HPTURB
K11 - 0 11PTURB

Ki - KO H PTURB
HLOSS(1,NH) - 0.0 HPTURB
HLOSS(2,NH) - 0.0 HPTURB
DO 51 NB-J1,J2 HPTURB
BLOSS(1,NB) - 0.0 HPTURB
BLOSS(2,NB) - 0.0 HiPTURB
IF (NPTPLY(NB).LE.O) CO TO 51 HPTURB
K2 - KI + NPTPLY(NB) 1 H PTURB
KKI - NL(1,Kl) HPTURB
KK2 - NL(1,K2) HPTURB
DO 46 K-KK1,KK2 HPTURB
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'DO 46 J-1,3 HFTUlRB

46 BAR(J+12,K) - 0.0 HPTURB
IF (DHT.EQ.0.0) GO TO 49 HPTURB

DO 48 K-K1,K2 HPTURB

KM - KH +1I HPTURB

KI - NL(1.K) HPTURB

PLOSS(2,KI ) - PLOSS(2,KI + DHT*?TLOSS(2,KH) HFTURB

IF (K.EQ.K1) GO TO 47 HPTURB

BBDOT(K-1) - (BB(K-1)-OLDBB(K-1))/DAT HPTURB
PLOSS(1,K-1) - PLOSS(1,K-1) + DHT*PTLOSS(1,KH-1) HPTURB

BLOSS(1,NB) - BLOSS(l,flB) + PLOSS(1,K-1) HPTURB

47 DO 48 J-1,3 HPTURB
48 BAR(J+12,KI) - (BAR(J+3,KI)-BAR(J1,KI))/DHT HPTURB

BBDOT(K2) - 0.0 HPTURB

PLOSS(1,K2) - 0.0 HPTURB
49 RI - K2+1 HPTUR5

DO 50 K-KKI,K2 HPTURB
50 BLOSS(2,NB) - BLOSS(2,NB) + PLOSS(2,R) HPTURB

HLOSS(1,NH) - HLOSS(1,NH) + BLOSS(1,NB) HPTURB

HLOSS(2,NH) - HLOSS(2,NH) + BLOSS(2,NB) HPTURB

51 CONTINUE HPTURB

52 IF (NPRT(28).EQ.O) GO TO 59 HPTURB
IF (.NOT.LAST .AND. IABS(NPRT(28)).EQ.1) GO TO 59 HPTURB
KI. - KO HPTURB

KI - 0 HPTURB
DO 57 NB-.31,J2 HPTURB
IF (NPTPLY(NB).LE.O) GO TO 57 HPTURB

WRITE (6,53) NB,NH HPTURB
53 FORMAT ('0 BELT NO.',14,' OF' HARN4ESS NO.',I4) HPTIJRB

K2 - KI. + NPTFLY(NB) - 1 HIPTURB

DO 54 K-K1,K2 IIPTURB

KH - KH + I HPTURB

K- NL(1,K) HPTURB

KS - IBAR(1,KI) HPTURB

BK - 0.0 HPTURB

IF (K.NE.K1) BK -BB(K-I) HPTURB

PLS - 0.0 HPTURB

IF (K.NE.KL) PLS -PLOSS(I,K-1) HPTURB

Tki) - BtiR(4,KIL) HPTURB

T(2) -BAR(5,KI) IIPTURB

T(3) -BAR(6,KI) HPTURB

KJ - MOD(IABS(KS),1O0) HPTURB

IF (LPMI(KJ).NE.0) GALL D07 1 (DP14I(1,1,KJ),BAR(4,KI),T) HPTURB

54 WRITE (6,55) K,KI,KS,BK,PLS,(T(J),J-1,3), HPTURB
*(FCE(J,KH),J-1,3),PLOSS(2,KI) HPTURB

55 FORMAT (318,FIO.3,FI2.3,2X,3F9.3,3X, 3FI1.3, 3X,F12.3) HPTIJRB

IF (LAST) WRITE (6,56) BLCSS(I,NB),BLOSS(2,NB) HPTURB

56 FORMAT ('0 TOTAL BELT ENERGY LOSS',7X,F12.3,68X,F.2.3) HPTURB

KI - K2 + 1 H PTURB

57 CONTINUE HPTURB

IF (LAST) WRITE (6,5R) HLOSS(1,NH),HLOSS(2,NH) HPTURB

58 FORMAT ('0 TOTAL HARNESS ENERGY LOSS',7X,F12.3,68X,F12.3) HPTUPB
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59 ITE. - ITER - I1PIR
C PPTURB
C END OF DO 59 ITER-1,MAXiR L00? HITURB
C !iW~t:RB

l;' (.NOT.LAST) GO 70 13 HIPTURB
IF (ITER.GLMA 'XITR) WRITE (6,60) AXTTSCDEMA. ,SCALE HPTURB

60 FORMATk- ('0 HPTURB !TER -' ,14,' AT TIME =l,?8.3. ZIPTURB
MSEC. DEL24!AX -,,FLO. 6. SCt;LE 'FIO. 6) HTR

ii - j2 + 1 H?TURB
KZO - KI iiPTliRB
KITLO - V7L-N CGOIl

61 CONTINUE ;H-PTURB
IFr (NPRT(28).LT.0) NPRT(28) -0 iiTURB
CALL ELTIME (2,39) HPTURB
RETURN HiTUPB
END IiPTURB



SUBROUTINE HSETC (NI'TS ,K.HO ENLO .-TP. Ii) HSETC
C REV 111.2 08/08/84REVIT-1

!MPLICIT REAL*8 (A-H.O0-Z) HSETC
COMION/SCGdiTS/ D(3",3,30),E4,lG(.).MED(3,30).U(3,30),U2(3.3O0),iSE-TC

SEGLP(3 300) ,SEGL:%(3,-0) .SECL--(3,-'30) .1IISYM(0) HSETC
CO,'NTBESM.T 5MNBMT1 ,MkXTB2. NTI1 (50), NTA B( 12 50) ,TAB (4500) DIMENB
COM12MON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT(100) ,PLOSS(2. 100), HSETC

*XLONCG(20),HiTIME(2),IBAR(5,iOO),Ni (2,100). IiSETC
"PTSP(0 ,NTL(2) THR'-S(20) .:BLTPH(5) iISETC

C THIS CO,%t-ON/TEMPVS/ IS SHARED BY lHPTURB. iiZBPLXY, HEELT AN -D HSETC. HS ETC
COMMON--1"4/TE:IPVS/ B(3,3,3).s(3,3),T(3 ), 3)V,(3),T1C3l),TL2(3), HSETC

E(3P,3,50),EDOT(3,50).F-CE(3,50).FR(3),50),ZR(3,50), HSETC
TR(3,50),U(3,5O3),PTLOSS(2,50).BL(50).FB(0),FP(50),IISETC
OLDBB(I-00),RiIS(3,54),C(3,3,200).IJ(54,5&) HSETC

*DMMY(29942) -80386

DIMENSION KI1(3) .MK(2) HSETC
ONE -1.0 HSETC
KNL - KN;LO HSETC

Ki = KHO HSETC
E I - U.O + NT? + 1 HSETC
K2 = KHjO + INTP + JNPTS IIS ETC
Do 60 K-K1,K2 HSETC

C HSETC
C HERE K IS INDEX OF iJK AD RHIS ARPAYS HS ETC

C EU IS IND EX OF POINTS IN1 PiLAY ON EACH HARNEP;=SS HSETC
C KNL, IS I" DEX OF ALL POIN:TS IN PLAY HSETC
C El is INDEX OF ALL POINTS HSETC
C HSETC

EKit Fit + 1 1SETC
FjNL =KN L + 1 IISETC

C HSETC
C ZERO C(K,K) , C(K,K-1) , C(K,E+I1) & RHS(K): SET IJK(K,(<) IJ HSETC
C HSETO

KM( I) K+lI HS ETC
lJi(2) - K-1 IS ETC
F31(3) - K HSETC
IF (K.EQ*E2) KM4(l) = 0 HSETC
IF (K EQ KIJ F 1(2) -~ 0 HS ETC
IK": I J HiSUEC
D)O 12 L='1,3 HSETC
PHS (L, K) = 0. 0 HSETC
TF (KM(L).EQ.O) GO TO i12 HSETC
KK KK+1 IiSETC
DO 11 I=1I,3 IISETC
DO 11 J-1,3 ISETC

11 C(I,J,YK) -0.0 HIE~TC

12 C0..TrI NU E .1S EYTC
IJ 1111f- HSETC
IJH(K, ) IJ HSETC

C HSETC
c COM1-PUTE CNORM, IF ZERO, SET (V.H S ETC
Cl ISETC



CNO,%4 - 0. 0 HS ETC
IF (K.NE.K2) CNO.M -FB(KH)/BL(KH) HSETC
IF ('K.NE.KI) CNORM4 - CNORM + FB(KH-1)/BL(Ki-1) H1SETG

KI - NL(lKNL) HSETG

IF (IABS(IBAR(1,KI)).GT.100) GO TO 14 HSETC

C IF (CNORM.NE.0.O) GO TO 14 BUTLERI
KIK - IJK(W,K) HSETC
DO 13 I-1.3 HSETC

13 C(I,I,KK) - ONE HSETC
IF (CNOR,%IEO.O 0) GO TO 60 BUTLERI

14 KY - IBAR(3,Ki) HSETC
NFD -NTAB(KK+1) 11SETC

NFR -NTAB(KK,+5) H-SETC

C IS ETC

C SET UP B(3,3,3) AND S(3,3) HSETC

C HSETC

IIK(1) - Ki H'SETC

MK(2) - KH-1 HSETC
IF (K.EQ.K2) MK(1) - 0 HSETC

IF (K.EQ.K1) MK(2) - 0 HSETC
DO 18 M-1,2 HSETC
KK, MK(M) 'HSETC
!F (KK.NE.O .AND. CNORW.NE.O.O) GO TO 16 HSETC
DO 15 1-1,3 HSETC

S(I,M) - 0.0 HSETC
DO 15 J-1,3 HISETC

15 B(1..J,M) -0.0 HSETC

GO TO 18 HSETC
16 CALL DOT311 (E(1,1,KH).U(1,KK),T,) HSETC

KIM - KNL + I - M 115ETC

FBI - FB(KK)/BL(KK) HSETC
FB2 - FP(KK)/BB(KIM) - FBI HSETC
FB3 -FP(KK)-kBL(KK)/BB(KIM)**2 IISETC
DO 17 1-1,3 HSETC
SON - ONE HS ETC
IF (FR(I,KH).LT.0) SON - -ONE HSETC
S(I,M) - SCN-(FB3*T(I)) IS ETC
DO 17 J-1.3 HSETC

17 B(I,J,M) -SGN*(FB1"*(J,I,KHi) i - B2*T(I>--*U(J,KK)) HSETC
18 CONTINUE AS ETC

DO 19 1-1,3 HSETC
S(1,3) -- (S(l,1) + S(I,2)) HSETC
1)0 19 J-1,3 HSETC

19 B(I,J,3) - -(B(I,J,1) + B(I,J.2)) AS ETC
IF (NFR.EQ.O) GO TO 20 IISETC

R(l) - TAB(N'FR+2) HS ETC
R(2) - TAB(NFR+4) IISETC

20 R(3) - 0.0 HSETC

DO 50 M=1,3 HSETC
Ril - 0. 0 IISETC

IF (M EQ.3) GO TO 31 HSETC
lF (NFR.EQ.0) GO rO 48 HSETC
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C HSETC
C CONSTRAINTS 1 AND 2 HS ETC
C HSETC

SON - -ONE HSETC
FR3 -DABS(FR(14,KH)) - RCM)*DABS(FR(3,KH)) HSETC
IF (IBARC1,KI).GT.O) RH - FR3 HSETC
IF (FR3.LE.0) CO TO 48 HSETC
GO TO 40 US ETC

C HSETC
C CONSTRAINT NO. 3 HSETC
C HSETC

31 IF CNFD.EQ.O) GO TO 48 HSETC
IF (IBAR(1,KI).LT.0) CO TO 40 HSETC
SON -ONE HSETC
RM4AG2 - TR(1,Kli)**2 + TR(2,KH)**2 + TR(3,KH)*k2 HSETC
RIIAC DSQRT(RNAUG2) HSETC
RER2 - TR(1,KHi)*-E(I,3.KH)+ TR(2,KH)*:E(2, 3,KII)+ TR(3,KH1)*E(3,3,K1)HSETC
RER2 = EDQT(3,YJi)*RER2 HSETC
RER - DSQRT(RER2) 11SETC
PEN - RIIfAG/RER - RMAG HS ETC
RRDOT - BAR(4,KI)*BAR(13,Kl) IISETC

-' + BAR(5,KI)*BAR(I4,KI) HSETC
+ BAR(6,KI)*BAR(l15,KI) HSETC

KS - IABS(IBAR(1,Kl)) iS ETC
IF (KS.CT.100) KS = MOD(-,S,100) 1S ET C
CALL DOT31 (D(I,1,KS),BAR(13.KI),T) HSETC
ERDCr--= E(l,3,KHi)*Tt1) +E(2,3,KH)*T(2) + E(3.,3,KH)*T(3) IISETC
CI PEN/RIIAG2 HSETC
C2 Pj4AG*EDOT(3 ,KU1)/(RER---ER2) HSETC
PDOT CI*RRDOT - G2*ERDOT HSETC
NFDZ IBAR(3,KI) CHCIII
CALL FRCDEL (PEN,PDOT,NFDZ,O,FDP,CELOSS) GiIGIII
CALL FRODEL (PEN,PDOT,NFDZ,1.FD ,ELOSS) GOUL
R, FD + iFR(3,KH) HSETC
PI OSS(2,Kli) - ELOSS HSETC
Cl - FDP*C1 IISETC
C2 - FDP-kC2 IISETC
SGNB3 -- DSIGN(ONE.FR(3,KI)) IISETC
DO 32 J-1,3 NSETC

32 B(3,J,3) - SGNB3*B(3,J,3) - CI*TR(JKlH) + C2*E(J,3,KH) HSETC
40 DO 47 LL-'l,3 iISETC

L - 4 - LL HSETC
IF (KN%(L").EQ.O) GO TO 47 11SETC
DO 42 J-1,3 US ETC

42 V(J - Rk'M)*B(3,J,L) SGN*B(M,J,L) IISETC
K L - 1M( L) LISETC
IlL -KINL + Vll K HS ETC

KIL - NLIlKML) HSETC
IF (IBAR(SX11IL).NE.O) ,-O TO 43 EISETC
K1lL - K11 KL - K 11SETC
CALL DOT31 (E(1,!,KiIL),V,T) IISETC
T(2) - R(M)*S(3,L) + SC*(M S ETC
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CALL 1MtTl (E (1,1, KHL) ,T, V) HSETC
43 IF (LL.NE-.I) GO TO 44 HSETC

VE - V(1)*E(1 ,M,YKH) + V(2)*E(2,M,KH) + V(3)*EC34,KY-i) HSETC
EV - 1.0 HSETC
IF (IABS(IBAR(1,KI)).LT.100) HSETC
*EV - DSIGN(ONE,VE)/DSQRT(V(1)**2+V(2)**2+VC3)**2) HSETC

RH - EV*RH- HSETC
44 iF (IJK(K,KL).NE.O) GO TO 45 HSETC

IJ - J4-1HSETC
IJK(K,KL) -IJ HSETC

45 KI( - IJK(K,KL) HSETC
DO 46 J-1,3 HSETC
VEV - EV*V(J) HSETC
DO 46 i-1,3 HSETC

46 C(I,J,KK) = C(I,J.KK) +E(I,M,KH)*VEVJ HSETC
47 CONTINUE HSETC

DO 41 1-1,3 HSETC
41 RliS(I,K) = RHiS(I,K) + RH*E(I,i.Kfi) HSETC

GO TO 50 HS ETC
48 IF (IBAR(i,KI).LE.O) GO TO 50 HSETC

KK - IJK(K,K) HSETC
DO 49 1-1,3 HSETG
DO 49 J-1,3 HSETC

49 C(I,J,KK) -C(I,J,KK) + E(l M,Kii)*E(J,..,Vli) HSETC
50 CONTINUE HSETC
60 CONTINUE HSETC

RETURN4 HSETC
END HSETC
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SUBROUTINE HYABF( B, Z ,A,F) H-YABF
C REV IV O2/07/87HYABF

IMPLICIT REAL*8(A-H,O-Z) HYABF
C HYABF
C CALCULATES A, AZ, Z.AZ: OLD FOR.,- MUST BE DIA"ONAL HYABF
C HYABF

DIMENSION B(24),Z(1),A(3,3) HYABF
P2 = 0.0 HYABF
IF(B(1).LT.O.O)P2 - -B(1) - 2.0 HYABF
F - 0.0 HYABF
DO 30 I 1,3 HYABF
J -I HYABF
IF(B(1).LT.0.0)GO TO 10 HYABE
A(I,1) - 1.0/B(I)**2 HYABF
GO TO 15 HYABF

10 A(I,1) - B(I+16) HYABF
J -J j+ 1 HYABF
A(l,1) - HYFCN(A(I,1),Z(I),B(J),P2) HYABF

C IF(P2.GT.O.0)A(l,l) - A(I,1)*DABS(Z(I)/B(J))**P2 HYABF
15 DO 20 J 2,3 HYABF
20 A(I,J) =A(I,J-1)*Z(I) HYABF
30 F - F + A(1,3) HYABF

RETURN HYABF
END HYABF
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SUBROUTINE HYBND(14,Z, IV,U,C,X) HYBND
C RE'J IV 02/07/87HYBND

IMPLICIT REAL*k8(A-H,O-Z) HYBND
C HYBND
C SEARCHES FOR POINT NEAREST CORNER - DIRECTION C*U HYBND
C IiYBND

DIMENSION Z(3,12),IV(12),U(3),X(3) HYBND
DO 20 I = 1,M,2 HYBND
J = IV(I) HYBND
ATST = C*(U(1)*Z(l,J) + U(2)I*Z(2,J) + U(3)*Z(3,J)), HYBND
IF(I.EQ.1)CO TO 10 HYBND
TEST - AIIAX - ATST HYBND
COMP -DftAX1(DABS(AMAX) ,DABS(ATST)) HYBND

C PRECISION TEST - TRY >1000?? HYBND
IF(1000.-kDABS(TEST).LT.COMP)TEST =0.0 HYBND
IF(TEST)IO, 15,20 HYBND-

C MFAMLAX-ATST)11O, 15,20 HYBND
10 AMAX =ATST HYBND

ii - jHYBND

15 J2 - J HYBND
20 CONTINUE HYBND

DO 25 I - 1,3 HYBND
25 X(I) - O.5*(Z(I,J1) + Z(I,J2)) HYBND

RETURN4 HYBND
END HYBND
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SUBROUTINE HYBOX(E,T,P,N,Z,IV) HYBOX
C REV IV 02/07/87HYBOX

IMPLICIT REAL*8(A-H,O-Z) HYBOX
C HYBOX
C COMPUTES THE INTERSECTION OF A PLANE WITH THE EDGES OF A BOX HYBOX
C HYBOX

DIMENSION T(3),E(3),TU(3),T2(3),P(3) HYBOX
C TO BE SAFE IV AND Z SHOULD BE DIMENSION 14 IN GALLING PROGRAM HYBOX

DIMENSION IV(12) HYBOX
DIMENSION Z(3,12) HYBOX
DATA ONE/1.ODO/ HYBOX

C T -PLANE VECTOR, P POINT IN PLANE HYiBOX
TUV - 0.0 iJYBOX
DO 10 I - 1,3 HYBOX
TU(I) = T(I)*E(I) HYBOX
T2(I) - 2.O*TU(I) HYBOX

10 TUV - TUV + T(I)*(E(I) + P(I)) HYBOX
N - 0 HYBOX
J -2 HYBOX
K - 3 HYBOX
DO 45 I - 1,3 HYBOX
CK - -E(K) HYBOX
P1 - TUV HYBOX
DO 40 LL -1,2 HYBOX
P2 - P1 T2(I) HYBOX
P3 -P2 -T2(J) HYBOX
P4 - P1 T2(J) HYBOX
M -N HYBOX
IF(DSIGN(ONE,P2).EQ.DSIGN(ONE,P1))GO TO 15 HYBOX
M - M + I HYBOX
Z(I,M) - (P1/TU(I) - 1.0)*E(I) HYBOX
Z(J,M) -- E(J) HYBOX
Z(K,M) - CK HIYBOX

15 IF(DSIGN(ONE,P3).EQ.DsIGN(ONE,P2))GO TO 20 HYBOX
M - M +' I HYBOX
Z(I,M) - E(l) HYBOX
Z(J,M) -(P2/'rU(J) - 1.O)*E(J) HYBOX
Z(K,M) -CK 1{YBOX

20 IF(DSIGN(ONE,P3).EQ.DSIGN(ONE,P4))CO TO 25 HYsOX
M -M + 1 IIYBOX
Z(I,H) -(P4/TU(I) - 1.O)*E(I) HYBOX
Z(J,M) -E(J) HYBOX
Z(KM) -CK HYBOX

25 IF(DSIGN(ONE,P4).EQ.DSIGN(ONE,PI))CO TO 30 HYPIX
M - + 1 HY BOX
Z(I,M) -- E(l) HYBOX
Z(J,M) -(Pl/TU(J) - I.O)*E(J) HYBOX
Z(K,M) -CK( HYBOX

30 IF(M.EQ N)GO TO 35 HYBOX
CHECK FOR PRECISION (+-+--.OR -H+)~YBOX

IF(M.EQ.N±-4)GO TO 35 HYBOX
C DELETE 0 LENGTH SIDE HB OX
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IF((Z(I,M-1).EQ.Z(I,M)).AND.(Z(J,M-1).EQ.Z(J,M)))GO TO 35 HYBOX
N - M HYBOX

35 P1 = P1 - T2(K) HYBOX
40 CK - - CK HYBOX

J - K HYBOX
45 K - I HYBOX

C HYBOX
IF(N.LT.6)GO TO 65 HYBOX
IV(1) - 1 HYBOX
IV(2) - 2 HYBOX
m1- 2 HYBOX
DO 60 J -3,N,i HYBOX
D - DABS(Z(1,M)) + DABS(Z(2,M)) + DABS(Z(3,M)) HYBOX
DO 55 L 3,N HYBOX
DO 50 LL -2,J HYBOX
IF(IV(LL-1).EQ.L) GO TO 55 HYBOX

50 CONTINUE HYBOX
F - DABS(Z(1 ,M) -Z(1 L) )+DABS(Z(2 ,M) -Z(2 ,L) )+DABS(Z(3 ,M) -Z(3,L)) HYBOX
IF(F.GT.D)GO TO 55 HYBOX
D -F HYBox
K -L HYBOX

55 CONTINUE HYBOX
M -K + 1 HYBOX
IF(MOD(K,2).EQ.O)M - K - 1 IIYBOX
IV(J) - K HYBOX
Iv(J+1) - 14 HYBOX

60 CONTINUE HYBOX
65 RETURN HYBOX

END HYBOX
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SUBROUTINE HYDAD(D,A, DAD) HYDAD
C REV IV 02/07/87HYDAD

IMPLICIT REAL*8(A-H,O-Z) HYDAD
COMPUTES D'A(*,1)D HYDAD

DIMENSION D(3,3),A(3),DAD(3,3) HYDAD
DO 10 I - 1,3 HYDAD
DO 10 J - 1,3 HYDAD
DAD(I,J) - 0.0 HYDAD
DO 10 K =1,3 HYDAD

10 DAD(I,J) - DAD(I,J) + D(K,I)*A(K)*D(K,J) HYDAD
RETURN HYDAD
END HYDAD
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SUBROUTINE HYEST(BM, BNTAB) HYEST

C REV IV 07/23/87HYEST
C LINEAR PROGRAM HYEST

IMPLICIT REAL*8(A-H,O-Z) HYEST
DIMENSION BM(24) ,BN(24) ,TAB(8) HYEST

COMMON/TEMIPVS/Dl2(3,3),A(3,3),B(3,3),XMN(3),RLN(3),X4(3), HYEST
*T(3),R(3),C(3,3),V(7),DMMY(3 -O55) 80386

C R GOES FROM M TO N 1)12 - DM*DN' HYEST

C R = 0 CANNOT BE SOLVED WITH THIS METHOD HYEST

BE -1.0 HYEST
RR - R(1)**2 + R(2)**2 + R(3)**2 HYEST
IF(RR.EQ.O.O)GO TO 30 HYEST

C R.R - 0 INVALID HYEST

M - 1 HYEST
N - 1 HY EST
IF(BM(1).LT.O.O)M - 2 HYEST
IF(BN(1>'LT.O.O)N - 2 HYEST

PM - 2. HYEST

PN - 2. HYEST
IF(M.EQ.2)PM - -BM(1) IIYEST
IF(N.EQ.2)PN - -BN(l) HYEST

DO 10 1 - 1,3 HYEST

T(I) - R(I) HIYEST

DO 10 J 1,3 1HYEST
10 B(I,J) D12(1,J) HYEST

IF(N.EQ.2)CALL DOT33(D2,BN(8),B) HYEST
DO 15 I 1,3 1{YEST
DO 15 J - 1,3 IIYEST

15 C(I,J) -B(I,J) HYEST
IF(M.EQ.2)CALL MAT33(BM(8) ,B,C) HYEST

C C WILL TRANSFORM FROM NN TO MM H Y EST
IF(M.EQ.2)CALL MAT3(BM(8),R,T) HYEST
CALL HIYLPX(BM(M) ,BN(N)) HYEST
BE - V(7) HYEST

IF(V(7).LE.1.O)GO TO 30 HYEST
CALL IIYABF(BM(1),V(1),A,F1) HYEsTr
CALL HiYABF(BN(1),V(4),B,F2) HYEST

C ESTIMATE ALPHA HYEST
AA -A(1,2)**2 - A(2,2)**2 + A(3,2)*,*2 HYEsT
BB -B(I.,2)**2 -t- B(2,2)**2 + B(3,2)**2 I{YEST
ALP - DSQRT(AA/BB) HY EST
R- FI**(1.O/PM) HYEST

RB - F2**(1.0/PN) MY EST'
ALP - ALP-RA*F2/(RB*FI) MY EST

C SCALE POINTS TO ELLIPSOIDS MiYi ES T
DO 20 1 1,3 HYL~STf
V(I) -V(I)/RA IIYEST

20 V(14s3) V(I±3)/iZB iIYEST1
C ESTIMATE BETA MY EST

CALIL MAT 31 (C, V(4 ) TF) HYEsT

BL - (V(1)-'T(1))*-,*2 i (V(2)-T(2)pk*2 + (V(3) -T(3))**2 HYEST

BE - DSQRT'(BE/RR) H Y ES T
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C STORE VALUES IN TAB ARRAY FOR CONTACT HYEST
TAB(l) -ALP HYEST
DO 25 I1 1,6 HYEST

25 TAB(I+2) =V(I) HYEST
30 TAB(2) -BE HYEST

RETURN HYEST
END HYEST

386-ATBI'! FT3 197



DOUBLE PRECISION FUNCTION HYFCN(CZ,A,P) H-YFCN
C REV IV 02/07/87HYFCN

IMPLICIT REAL*8(A-lH,O-Z) HYFCN
-YFCN - C HYFCN
IF(P.EQ.O.O)GO TO 10 IIYFCN
HYFCN - 0.0 HYFCN
IF(Z.EQ.O.O)GO TO 10 HYFCN
Q - P*(DLOG(DABS(Z)) -DLOG(A)) HYFCN
IF(Q.GT. -88.5) IIYFCN -C*DEXP(Q) HYFCM

10 RETURN HYFCN
END HYFCN
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SUBROUTINE HYLIH(A,U,B.V,C,W.Z.BD) HYLIVI
C REV I V 12/11/87HYFIX

IMPLICIT REAL*-8(A-H .O-Z) HYLIH
C GIVEN Z. FIND A,B,Z: ZEZ - 1, ZEV - 0, TZ - T? HYLIYA

DIMENSION BD(24) YI
DIMEANSION U(3),V(3).W(3),EI(3),EJ(3),T(3),-itV(3) HYLIH
DIMENSION Z(3) ,-(3) ,EV(3) ,Q(3) ,S(3),E-Z(3) HYLV4
DIMENSION SM(3, 3) HYLI
LOGICAL PASS,USEV HYLTYM
PASS - .FALSE. hYLiMN
ITER = 100 HYLIM
PP -I-./BD(I1) HYLIM
PO0 -BD(l) - 2.0 HYLIM
P1 -BD(1) - 1.0 HYLTM
P01 1.0/Fl HYLTM
P2 =-BD(1)/Pl IIYLiMl-
DO 10 1 - 1.3 HYLIM
TV(!) - 0.0 HYLIM

10 IF(J(I).NE.O.O)TV(I) =HYFCNC1.O/VCI),V(I),BD(l+1),P2) HYFIX
C GET RECIPROCAL SET HYLIM

CALL CROSS(V,W,EI) HYLIH
CALL CROSS(W.,U,EJ) HYLIM
CALL CROSS(U,V.T) HYLIM
EIU - EI(1)*U(1) + E1C2)*U(2) + EI(3)*U(3) HYLIM

C-C*EIU HYLIM
C HYLIM

DO 55 IT - 1,ITER HYLIM
EVMl - 0.0 HYLIM
EVZ - 0.0 HYLIM
ZEZ =0.0 IIYLIM
USEV - FALSE. HYLIM
DO 15 I - 1,3 HYLIM
E(l) = HYFCN(BD(I+16),Z(I),BD(1+1),POW) HYLIM
EV(I) = E(I)*V(I) HYLIM
IF(EV(I).EQ.O.O)USEV - .TRUE. HYLIM
IF(DABS(EV(I)).GT.EVM)EVM - DABS(EV(I)) HYLIM
EZ(I) =E(I)*Z(I) HYLIM
IF(DABS(EZ(I)).GT.EVZ)EVZ - DABS(EZ(L)) HYLIM

15 ZEZ - ZEZ + Z(I)*EZ(I) HYLIM
RHO - ZEZ**PP HYLIK
DO 20 1 - 1,3 IIYLIM

20 Z(I) - Z(I)/RHO HYLIM
IF(PASS)GO TO 60 HYLIM
RHOZ - ZEZ/RHiO HYLI H
RHOV -EVM*RHIOZ/RHO HYLI H
RHOZ - EVZ-kRHOZ HYLIM
IF(.NOT.USEV)GO TO 30 HYLI1M
RHOV - 1.0 HYLI H
DO 25 1I 1,3 HYLIM

25 EV(I) - TV(I) HYLIM
C VHAT IF NO TV IS 0 AND EV ARE ALL. 0 9HYL IM

30 DO 35 1I 1,3 HYLIM
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tV(I) - ELV(T)/RHOVq HYLIMX
35 EZ(I) - EZ(I)/RHOZ HYLIH

C SET U? !XATRIX IIYLIH1
CALL CROSS(EV, T,SX(1,1)) HYLIM
CALL CROSS(T .EZ,SM(1,2)) HYLIH
.CALL CPROSS(EZEV%,SX(1,3)) HYLUIX

TZ-V - T(1)*SM(1.3) + T(2)*SM(2,3) +T(3)*SH(3,3) HYLIM
TZ - T(1)*Z(1) + T(2)*Z(2) + T(3)-kZ(3) HYLIM
ZEV - Z(1)*EV(l) + Z(2)*EV(2) + Z(3)*EV(3) HYLIFI
IF(TZV.EQ.O.O)STOP 39 HYLIH
ZEV -ZEV/TZJ HYLIM
Q(I) =0.0 HYLIM
Q(2) -- ZE-V HYLIM
IF(.NOT.USEV)Q(2) - Q(2)/P1 HYLIM
Q(3) - (C - TZ)/TZV HYLIM1
CALL %lAT31(SM,Q,S) HYLIM
55 - 0.0 HYLIM
ZZ 0.0 HYLIZ4
DO 50 1 - 1,3 HYLIM
SS - SS + DABS(S(I)) HYLIM
IF(DABS(Z(I)).LT.O.1*BD(I+1))GO To 45 HYLIM
IF(DABS(S(I)).GT.DABS(Z(I)))S(l) - DSIGN(O.5*Z(I),S(I)) HYLIM

45 Z(I) - Z(I) + S(I) HYLIM
IF(DABS(Z(I)).GT.BDCI+1))Z(I) - DSICNI(BD(I+1),Z(I)) HYLIM

50 ZZ - ZZ + DABS(Z(I)) HYLIM
IFCSS.LT.1.OE-10*zz)PASS - TRUE. HYLIM

55 CONTINUJE HYLIM
C HYLIM

60 A - (EI(1)*Z(1) + EI(2)*Z(2) + EI(3)*Z(3))/EIU HYLIM
B = (EJ(1)*Z(1) + EJ(2)*Z(2) + EJ(3)-*Z(3))/EIU HYLIM
RETURN HiYLI Ml
END IIYLIM
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SUBROUTINE H-,LPR(J1,J2,ID,C,S,E,T) HYLPR
C REV IV 02/07/97HYLPR

IMPLICIT RE.AL*8 (A-H, O-Z) HYLR
DIMENSION LD('16),C(16),.S(9,8),E(9).T(7) HYLPR

*C LINEAR PROGRAM ROUTINE USING SIMPLEX METHOD HYLPR
C J1 - J2 FORCED PIVOT ON COLUMN il HYLPR
CALCULATE COSTS HYLPR

j -J1 HYLPR
IF(J.EQ.J2)GO TO 30 HYLPR

10 DO 20 L - 1,7 HYLPR
T(L) - -C(L) HYLPR
IF(C(L).EQ.1O.)GO TO 20 HYLPR
DO 15 1 - 1,9 HYLPR

15 T(L) - T(L) + S(I,L)*CCI+7) HYLPR
20 CONTINUE HYLPR

IF(J1.EQ.J2)GO TO 65 HYLPR
C FIND PIVOT COLUMN. HYLPR

DO 25 L - 1,7 HYLPR
J -=L HYLPR
IF(T(L).GT.O.O)GO TO 30 HYLPR

25 CONTINUE HYLPR
GO TO 65 IIYLPR

C FIND PIVOT ROW HYLPR
310 K- 0 HYLPR

DO 40 I - 1,9 HYLPR
C SAVE PIVOT COLUMN HYLPR

E(I) -S(I,J) IIYLPR
IF(S(I,J).LE.O.O)GO TO 40 HYLPR
IF(K.EQ.O)CO TO 35 HYLPR
IF(S(I,8).CE.Z*S(I,J))GO TO 40 HYLPR

35 K -I HYLPR
Z = S(I,8)/S(I,J) HYLPR

40 CONTINUE HYLPR
C REPLACE COLUMNS HYLPR

IF(K.EQ.O)CO TO 65 HYLPR
M ID(J) HYLPR
ID(J) - ID(K 7) HYLPR
ID(K+7) -M HYLPR
Q - C(J) HYLPR
C(J) - C(K+7) HYLPR
C(K4-7) - Q HYLPR
P =S(K,J) HYLPR
DO 45 I - 1,9 HYLPR

45 S(I,J) - 0.0 HYLPR
S(K,J) - 1.0 HYLPR
DO 50 L -1,8 HYLPR

50 S(K,L) -S(K,L)/P HYLPR
E(K) = 1.0 HYLPR
DO 60 1I 1,9 IIYLPR
IF(I.EQ.K)G0 To 60 HYLPR
IF(E(I).EQ.0.O)GO TO 60 IIYLPR
DO 55 M - 1,8 H fLPR
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55, S(I,H) -S(IHM) -E(I)*S(K,H) HYLPR
60 CONTINUt HYLPR

-GO TO10 HYLPR
65 RETURN HYLPR

END HYLPR
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SUBROUTINE HYLPX(BH, BN) HYLPX
cREV IV 02/07/87HYLPX

C LINEAR PROGRAH EXEC HYLPX
IHPLICIT REAL*8(A-HO-Z) HYLPX
DIMENSION BH(23) ,BN(23) HYL?X
COMHON./TEHPVS/D12(3,3),P(3,3),Q(3,3),XMN(3),RLN(3),XMM4(3), HYLPX

*R(3),H(3),D(3,3),V(7),S(9,8),C(16),A(7),B(3), HYLPX
*E(9) ,T(7) ,ID(16) ,IP(2) ,DMMLY(34932) 80386

CALL H-AT31(D,BN,B) HYLPX
DO 10 1 -1,3 HYLPX
B(I) - BM(I) - B(I) + R(I) HYLPX
A(I) - BM(I) HYLPX

10 A(1+3) - BN(I) HYLPX
A(7) - -1.0 HYLPX
DO 15 I 1,16 HYLPX
C(I) - 0.0 HYLPX

15 ID(I) - I HYLPX
C(7) - -1.0 HYLPX
DO 20 1 - 1,9 HYLPX
DO 20 J - 1,8 HYLPX

20 S(I,J) - 0.0 HYLPX
C HYLPX
COSTS 0 0 -1 HYLPX
C I -D -R A-DB +R (>0) INF COST HYLPX
C I 0 0 2A HYLPX
C 0 1 0 2B HYLPX
C HYLPX

DO 25 I - 1,6 HYLPX
25 S(I+3,I) - 1.0 HYLPX

DO 30 I - 1,3 HYLPX
C(I+7) - 10. HYLPX
S(I,7) - -R(I) HYLPX
5(1,1) - 1.0 HYLPX
S(1,8) - B(I) HYLPX
S(I+3,8) - 2.O*A(I) HYLPX
S(1+6,8) - 2.0*A(I+3) HYLPX
DO 30 J -1,3 HYLPX

30 S(I,J+3) - -D(I,J) HYLPX
CHECK SIGN OF RHS HYLPX

DO 40 I - 1,3 IIYLPX
IF(B(I).CE.O.O)CO TO 40 HYLPX
DO 35 J3 1,8 HYLPX

35 S(I,J) - -S(I,J) HYLPX
40 CONTINUE lHYLPX

I - 1 HYLPX
J2 - 7 HYLPX

C HYLPX
CALL HiYLPR(J,J2,ID,C,S,E,T) HYLPX
NK - 0 HYLPX
NZ - 0 liYLPX

COUNT ZEROES IN SOLUTION IIYLPX
DO 45 I - 1,7 HYLPX
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C TEST SHOULD PROBABLY BE ANl EPSILON TEST, DABS(T(I)).GT*E-PS HYLPX
IF((T(I).NE.0).OR.(C(I).EQ.10.))CO TO 45 HYLFX
NZ - NZ + 1 HYLPX
IP(NZ) = I HYLPX

45 CONTINUE HYLPX
C SET PASS COUNT HYLPX

NP - 1 HYLPX
IF(NZ.CT.O)NP =2**NZ HYLPX

C HYLPX
DO 55 M4 - 1,NP HYLPX
NK - NK HYLPX
NK - NK + I HYLPX
DO 50 I - 1,16 HYLPX
K - ID(I) HYLPX
IF(K.GT.7)GO TO 50 HYLPX
w. - 0.0 HYLPX
IF(I.GT.7)14 - S(I-7,8) HYLPX
V(K) = (W- A(K) + NM*V(K))/NK HYLPX

50 CONTINUE HYLPX
C LOOK FOR ALL SOLUTIONS HYLPX

IF(M.EQ.NP)GO TO 55 HYLPX
I - IP(1) HYLPX
IP(l) =IP(2) HYLPX
IP(2) - JI HYLPX
IF(T(J1).NE.0.O)GO TO 55 HYLPX
J2 - JI HYLPX
CALL HYLPR(J1,J2,ID,C,S,E,T) HYLPX

55 CONTINUE HYLPX
RETURN HYLPX
END HYLPX
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SUBROUTINE HYNTR(BM, BN,TAB) HYNTR
C REV IV 02/07/87HYNTR

IMPLICIT REAL*8(A-H,0-Z) HYNTR
CALCULA~TIONS IN SEGMENT 14'S REFERENCE HYNTR

DIMNSIN 4,-Ni(24) ,TAB(8) HlYNTR
COI-ION/TEMPVS/D2(3,3),A(3,3),B(3,3),Yj4N(3),RLN(3),XMM(3), YR

AZ(3),R(3),Z(3),DNM(3,3),DAD(3,3),DBD(3,3), HYNTR
BMD(3,3),TMP(3,3),S(5,6),ZVR(3),BZV(3),V(3), HYNTR
ZM(3),VN(3),F(2),BV(3)DI4Y(34973) 80386

P1 - 2.0 HYNTR
P2 - 2.0 HYNTR
IF(BM(1).LT.-2.O)PI - -BM(1) HYNTR
IF(BN(l).LT.-2.0)P2 - -BN(1) HYNTR
Cl - P1 - 1.0 HYNTR
CN - P2 - 1.0 HYNTR

C DNM TRANSFORMS FROM M4 TO NN HYNTR
K =8 HYNTR
DO 15 J - 1,3 HYNTR
DO 10 I - 1,3 HYNTR
BMD(I,J) - 0.0 HYNTR
IF(BM(1).LT.0.0)BMD(I,J) - BM(K) HYNTR
DNM(I,J) - D12(I,J) HYNTR

10 K =K +1I HYNTR
15 IF(BM(1).GT.O.O)BMD(J,J) -1.0 HYNTR

IF(BN(1).LT.O.0)CALL DOTT33(BN(8),D12,DNM) HYNTR
ALP - TAB(1) HYNTR
BET - TAB(2) HYNTR
Do 20 I 1,3 IIYNTR
Z1.(1) - TAB(I+2) HYNTR

20 VN(I) - TAB(I4-5) HYNTR
C PUT VECTORS INTO M'S REFERENCE HYNTR

CALL DOT31(BMD,ZM,Z) HYNTR
CALL D0T31(DNM,VN,V) HYNTR
DO 25 I1 1,3 HYNTR

25 ZVR(I) -Z(I) - V(I) - BET*R(I) HYNTR
C HYNTR

DO 40 ITER - 1,100 HYNTR
CALL HYABF(BM,ZM,A,F(1)) HYNTR
CALL lHYABF(BN,,VN,B,F(2)) IIYNTR
CALL DOT31(BMD,A(1,2),AZ) FYNTR
CALL DOT3I(DNM,B(1,2),BV) HYNTR
CALL HYDAD(BMD,A, DAV) HYNTR
CALL HiYDAD(DNM, B, DBD) HYNTR
CALL MAT31(DBD,R,S(1 ,5)) HYNTR
CALL MAT3I(DBD,ZVR,BZV) IIYNTR
C2 -CN*ALP HYNTR

C SET UP S MATRIX HYNTR
S(4,4) -0.0 HYNTR
S(5,5) - 0.0 HYNTR
S(4,6) - (1.0 - F(2))/P2 -V(1)*BZV(1) -V(2)-kBZV(2) -V(3)*BZV(3) HYNTR
S(5,6) -(1.0 - F(1))/P1 HYNTR
S(4,5) - -BV(1)*R(1) - BV(2)*R(2) - BV(3)*R(3) HYNTR
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S(5,4) - 0.0 HYNTR
DO030 1 1,3 -HYNTR

S(I,4) - BV(I) HYNTR
S(4,I) - BV(I) H-YNTR

S(I,5) - -C2*S(I,5) HYNTR
S(S,I) - AZ(I) HYNTR
S(I,6) - -AZ(I) - ALP*BV(I) -C2*BZV(I) HYNTR

DO030 J -1,3 HYNTR
30 S(I,J) - C1*DAD(I,J) + G2*DBD(I,J) HYNTR

CALL HYSOL(S,5,5) HYNTR
TALP - ALP + S(4,6) HYNTR
IF(TALP.LE.O.0)TALP - ALP/2.O HYNTR
ALP -TALP HYNTR

TBET =BET + S(5,6) HYNTR
IF(TBET.LE.0.0)TBET - BET/2.0 HYNTR
BET -TBET HYNTR
SS= 0.0 HYNTR
ZZ 0.0 HYNTR
DO 35 I - 1,3 HYNTR
SS - SS + DABS(S(I,6)) HYNTR
Z(I) - Z(I) + S(I,6) HYNTR

ZZ - ZZ + DABS(Z(I)) HYNTR
V(I) - Z(I) - BET*R(I) HYNTR

35 ZVR(I) - 0.0 HYNTR

CALL MAT31(BMD,Z,ZM) HYNTR
GALL 1MAT31(DNM,V,VN) HYNTR

CONVERGENCE TEST DEPENDS ON REAL*4 (1.OE-5) OR REAL*8 (??) HYNTR
IF(SS.LT.1.OE-1O*ZZ)GO TO 50 HYNTR
K = 1 HYNTR
L - 1 HYNTR
IF(BM(1).LT.0.0)K - 2 HYNTR
IF(BN(1).LT.O.0)L - 2 HYNTR
DO 37 1 - 113 IIYNTR
IF(DABS(ZM(I)).GT.BM(K)) ZM(I) - DSIGN(B14(K),ZM(I)) HYNTR
IF(DABS(VN(I)).GT.BN(L)) VN(I) - DSIGN(BN(L),VN(I)) HYNTR

K -K+ I HYNTR
37 L - L + 1 IIYN'TR

GALL DOT31(BMD,ZM,Z) HYNTR
GALL D0T31(DNM,VN,V) HYNTR
DO 38 1 1,3 HYNTR

38 ZVR(I) -Z(I) - V(I) - BET*R(I) HYNTR
40 CONTINUE HYN'rR

C WRITE(6,45) HYNTR
C 45 F)RMAT(' HYNTR DID NOT CONVERGE, CONTACT IGNORED.') HYNTR

BET - 1.0 HYNTR
50 TAB(1) -ALP 1IYNTR

TAB(2) -BET HYNTR
DO 55 I 1,3 IIYNTR
TAB(I+2) ZM(I) HYNTR

55 TAB(I+5) =VN(I) HYNTR
RETURN HYNTR
END HYNTR
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DOUBLE PRECISION FUNCTION HYPEN(BD,E,V) HYPEN
REV IV 02/07/87HYPEN

-C POINT OF MAXIMUM PENETRATION HYPEN
C SOLVES FOR VALUE OF ALP USED BY PLELP HYPEN
C POWERS OF HYPERELLIPSOID MAY BE DIFFERENT HYPEN

IMPLICIT REAL*8(A-H,O-Z) HYPEN
DIMENSION BD(24),E(3),V(3) HYPEN
FX(A) - A**E(1)*V(1)+A**E(2)*V(2)+A**E(3)*V(3)-I.0 HYPEN

L - 1 HYPEN
VM = V(1) HYPEN

DO 10 1 - 2,3 HYPEN

IF (V(I).LE.VM) CO TO 10 HYPEN
L = I HYPEN
VM - V(I) HYPEN

10 CONTINUE HYPEN
A - V(1) + V(2) + V(3) HYPEN

A - 1.0/A**(I.O/E(L)) HYPEN
DEL - A/2.0 HYPEN

AP - 0.0 HYPEN

12 F - FX(A) HYPEN
IF (DABS(F).LT.I.D-08) GO TO 40 HYPEN
IF (F) 16,40,14 HYPEN

14 IF (A-DEL.LE.O.0) DEL - A/2.0 HYPEN
AP - A HYPEN

FP - F HYPEN

A - A - DEL HYPEN

GO TO 12 HYPEN
16 IF (AP.NE.O.0) GO TO 18 HYPEN

A - A + DEL HYPEN

GO TO 12 HYPEN
18 AM - A HYPEN

FM - F HYPEN

20 IF (FP.EQ.FM) GO TO 40 HYPEN
DEL - -FM*(AP - AM)/(FP - FM) HYPEN

AN - AM + DEL HYPEN
IF (AN.EQ.A) GO TO 40 HYPEN
A - AN HYPEN
F - FX(A) HYPEN

IF (DABS(F).LT.I.D-08) CO TO 40 HYPEN
IF (F) 18,40,22 HYPEN

22 FP = F HYPEN

AP = A HYPEN

GO TO 20 HYPEN
40 HYPEN - A H YPEN

RETURN HYPEN
END HYPEN
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SUBROUTINE HYREA (L,H,AREA,AB,BB) 
HYFIX

IMLCTRAL8AHOZ 
REV IV 12/11/87HYFIX

IMPLCIT EAL*(A-HO-Z)HYREADIMENSION 11(2,2,5) 
HYFIXAREA - 0.0 
HYREAAB - 0.0 
HYREABB, - 0.0 
HYREAIF (L.LT.2) GO TO 20 
HYFIXDO 15 1-1,L 
HYFIXAR - H(1,1,I)*H(2,2,I) 

-H(1,2,I)*H(2,1,I) 

HYFIXIF (AR.EQ.O.O) GO TO 5 
HYFIXAB -AB + AR*(H(1,1,I) + H(1,2,I)) 
HYFIXBB - BB + AR*(H(2,1,I) + H(2,2,I)) 
HYFIXAREA -AREA + AR 
HYREA5 AR -H(1,2,I)*H(2,1,1+1) - H(1,1,I+1)*H(2,2,I) 
HYFIXIF (AR.EQ.O.o) GO TO 15 
HYFIXAB -AB + AR*(H(1,1,I+1) + 11(1,2,1)) 
HYFIXBB -BB + AR*(H(2,1,I+I) + H(2,2,1)) 
HYFIXAREA -AREA + AR 
HYREA15 CONTINUE 
HYFIXIF (AREA.LE.O.O) CO TO 20 
HYFIXAREA -3.O*AREA 
HYREAAB - AB/AREA 
HYREABB - BB/AREA 
HYREAC AREA - AREA/6.O 
HYREA20 RETURN 
HYREAEND 
HYRL'A
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SUBROUTINE HYSOL(A, N, ND) HYSOL
CREV IV 02/01/88MISDOT

IMPLICIT REAL*8(A-H,O-Z) HYSOL
DIMENSION A(ND,6) MISDOT

C ASSUMES PIVOT ON DIAGONAL , BYPASS 0'S HYSOL
NI1-N +1 HYSOL
DO 20L-i1,N HYSOL
IF(A(L,L).EQ.O.O)CO TO 20 HYSOL
Li - L + 1 HYSOL
DO 10 J -Li,N1 HYSOL

10 A(L,J) -A(L,J)/A(L,L) HYSOL
IF(L.EQ.N)CO TO 20 HYSOL
DO 21 1 -L,N HYSOL
IF(A(I,L).EQ.O.0)GO TO 21 HYSOL
DO 15 J - L1,NI HYSOL

15 A(I,J) -A(I,J) - A(I,L)*A(L,J) HYSOL
21 CONTINUE HYSOL
20 CONTINUE HYSOL

IF(N.EQ.i)GO TO 30 HYSOL
C BACKUP HYSOL

DO 25 L - 2,N HYSOL
I - Ni- L HYSOL
Li -I + I HYSOL
DO 25 J - LI,N HYSOL

25 A(I,NI) - A(I,Ni) - A(I,J)*A(J,N1) HYSOL
30 RETURN HYSOL

END HYSOL
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SUBROUTINE HYVAL(A ,U,R,BD, L) HYVAL

C REV IV 12/11/87HYFIX
IMPLICIT REAL*8(A-H,O-Z) HYVAL

C GIVEN A,U,R: COMPUTE A Z - A*U +R HYVAL
DIMENSION BD(24),U(3),R(3),R14(2) HYFIX

ONE - 1.0 'HYFIX
POW - -BD(1) - 2.0 HYVAL

C ARE THESE THE CORRECT TESTS?? HYFIX
TEST - -BD(1)*0.000001 HYFIX

TESD = 0.000001 HYFIX
CALL HYVBX(U,R,BD(2),M,RM) HYVAL
A-O0.0 HYFIX
IF (M.LT.L) GO TO 50 HYFIX

C THIS SHOULD NEVER HAPPEN - IMPLIES R IS OUTSIDE BOX HYFIX
A - RM(L) HYVAL
IF (DABS(A).LT.TESD) GO TO 50 HYFIX
DEL -A/5.0 HYFIX
NSTEP - 0 HYFIX

C ITERATION LOOP HYFIX
10 DEL - DEL/4.O HYFIX

NSTEP - NSTEP + 1 HYFIX
IF (NSTEP.LT.100) GO TO 12 HYFIX
WRITE(6,11) M,A,DEL,F1,F2,L,RII(1),RM1(2),U,R,BD HYFIX

11 FORMAT(' HYV ',14,4Fll.6,!3,2FI1.6/4X,3FI1.6,4X,3Fll.6/ HYFIX
* 4(2X,7F10.4/)) HYFIX

STOP 102 HYFIX
12 F2 - HYVFN(A,U,R,BD,POW) HYFIX

IF (DABS(F2).LT.TEST) GO TO 50 HYFIX
IF (F2) 20,50,30 HYFIX

15 F2 - HYVFN(A,U,RJBD,POW) HYFIX
NSTEP - NSTEP + I HY FIX
IF (NSTEP.LT.100) GO TO 17 HlYFIX
WRITE(6,11) M,A,DEL,F1,F2,L,RII(1),R M(2),U,R,BD HYFIX
STOP 103 HYFIX

17 IF (DABS(F2).LT.TEST) GO TO 50 HYFIX
IF (F2) 20,50,35 HYFIX

20 IF (DSIGN(ONE,A).EQ.DSIGN(ONE,A±DEL)) GO TO 22 HYFIX
A - A/2.0 HYFIX
DL - - A HY FIX

GO TO 23 HYFIX

22 DL - DEL iIYFIX
A - A + DEL HYFIX

23 Fl - F2 HY FIX
GO TO 15 H~YFI X

25 F2 -HIYVFN(A,U,R,BD,POW) H~YFIX
NSTEP - NSTEP + 1 HYFIX
IF (NSTEP.LT.100) GO TO 27 HYFIX
IWRITE(6,11) M,A,DEL,F1,F2,L,RMU,(1),RM1(2),U,R,BD HYFIX
STOP 104 HY FIX

27 IF (DABS(F2).LT.TEST) GO TO 50 HYFIX
IF (F2) 35,50,30 HYFIX

30 IF (DSIGN(ONE,A).EQ.DSIGN(ONE,A-DEL)) GO TO 32 HYFIX
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A - A/2.0 HYFIX
DL - -A HYFIX
GO TO 33 HYFIX

32 DL - -DEL HYFIX
A - A - DEL HYFIX

33 Fl - F2 HYFIX
GO TO 25 HYFIX

35 IF (Fl.EQ.F2) GO TO 50 HYFIX
A - A + F2*DL/(,FI - F2) HYFIX
IF (DABS(DEL).GT.TESD) GO TO 10 HYFIX

c HYVA L
50 RETURN HYVAL

END HYVAL
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SUBRObTINE HYVBX(Q,S ,B,H..RM!) HYVBX
C REV IV 02/07/87HY-VBX

IMPLICIT REAL*8(A-H ,O-Z) HITBX
DIMENrSIONl Q(3)..S(3),B(3)P.M4(2) Hl VBX

C FINDS LIHITS OF BOX IN DIRECTION Q. Z =R*Q + S HYVBX
LOGICAL VAL HYVBX
m - 0 HY.VBX
C - -1.0 HYVBX
DO 30 I - 1.3 HYVBX
IF(Q(I).EQ.O.O)GO TO 30 HYVBX
DO 25 K -1,2 HYVBX
VAL - TRUE. HX'VBX
D - C*B(I) - S(I) HYVBX
DO 10 J - 1,3 HYVEBX
IF(J.EQ.I)GO TO 10 HYVBX
IF(DABS(D*Q(J) + S(J)*Q(I)).GT.DABS(B(J)*Q(I)))VAL - FALSE. HYVBX

C IF(DABS(R*Q(J) + S(J)).GT.B(J))VAL = FALSE. HYVPX
10 CONTINUE HYVBX

IF(.NOT.VJAL)GO TO 25 HYVBX
R - D/Q(I) HYVBX
IF(M.EQ.O)GO TO 20 HYVBX
DO 15 L - I'M HYVBX
IF(R.EQ.RH-(L)) GO TO 25 HYVBX

15 CONTINUE HYVBX
20 M - M + I HYVBX

PJIl(M) - R HYVBX
250C- -C HYVBX
30 CONTINUE HYVBX

IF(M.EQ.0)GO TO 35 HYVBX
IFCRII(I).LT.RM(2))GO TO 35 HYVBX
R - RM(1) HYVBX
RM(1) -RII(2) HYVBX
R14(2) - R HYVBX

35 RETURN HYVBX
END HYVBX
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DOUBLE PRECISION FUNCTION HYVF-N(A.U.R,B,P) HYV FN

C REV 1V 12/11/87HYVFN

IMPLICIT REAL*:,8(A-H,O-Z) HYVFN

DIMENSION U(3),R(3),B(24) HYV FN

F = -1.0 HYVFN

DO101I- 1,3 HYVFN

Z = A*UCI) + R(I) HYVFN

C - B(I+16) HYVFN

IF (P.GT.O.O) C =HYFCN(C,Z,B(I+1LP) HYVFN

10 F -F + C-kZ**2 HYVFN

HYVFN -F HiYVFN

RETURN HYVFN

END HYVFN
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SUBROUTINE IMPLS2(MODE,J ,H) IMPLS2
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE UPDATE WHEN JOINT J LOCKS TO APPLY IMPULSE IMPLS2
C TO SET P. (D(M) 'W(M) - D(N) 'W(N)) - 0 IMPLS2
C IMPLS2
C ARGUMENTS: IMPLS2
C MODE - 0: FULL LOCK P = I IM'-PLS2
C 1: AXIS (H) FREE P = I-IIH' IMPLS2
C -1: AXIS (H) LOCKED P = HHi' IMPLS2
C IMPLS 2
C J - JOINT IDENTIFICATION NUMBER IMPLS 2
C IMPLS2

*C H - AXIS VECTOR IMPLS2
C IMPLS2
C IMPLS2

IM4PLICIT REAL*8(A-H,O-Z) IMPLS2
COMMON/CONTRL/ TIME, NSEG ,NJNT ,NPL, NBLT ,NBAC , NVEH ,NGRND, IMPLS2

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE

COM1MON/SGM-NTS/ D(3.3,30),WMfEG(3,30),UNJ ECD(3,30),U1(3,30),U2(3,30),IMPLS2
SEGLP(3,30),SEGLV(3,30),SEGLA(3,3O),NSYM4(30) IMPLS2

COMMON/DESCRP/ PHI(3,3O),W(30),R14(30),SR(4,60),HiA(3,60),HB(3,60), SLIP
RPHI(3,30),HT(3,3,6O),SPRING(5,90),VISC(7,90), IMPLS2
JNT(30),IPIN(30),ISING(3O),IGLOB(30),JOINTF(30) IMPLS2

COMMON/ClATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),IMPLS2
F(3,30),TQ(3,30),WJ(30),AII(3,3,30) SLIP

COMMON/GSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), IMPLS2
* HHIT(3,3,12),RK1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),IMPLS2
*RQQ(3,12),IiQQ(3,12),SQQ(12),CFQQ(12), IMPLS2

KQl(12),KQ2(12),KQTFYPE(12) IMPLS2
GOMMON/F.XBLE/ IIF(4,12,8),B42(3,3,24),V4(3,8),NFLEX(3,8) IIMPLS2
COMMDON/TEMPVS/ SM(3),SN(3),TM(3,3),TN'(3,3),T(3,4),TT(3,4) IMPLS2

,DMMY(35065) 80386
DIMENSION TWA(3,3,30),TLA(3,3,30),11(3) IMPLS2
GALL ELTIME(1,28) IMPLS2
M - JNT(J) I MPLS 2
N = JI-1 IMPLS2
DO 20 L-1I,3 IMPLS2
DO 12 K-1,NGRND IMPLS2
DO 12 1-1,3 IMPLS2
Ul(I,K) - 0.0 IMPLS2

12 U2(I,K) - 0.0 IMPLS2
DO0 13 K'-1,NJNT IMPLS2
DO 13 1-1,3 IMPLS2
VI(I,K) - 0.0 IMPLS2

13 V2(I,K) - 0.0 IMPLS 2
IF (NQ.LE.O) GO TO 15 IMPS 2
DO 14 K=1,NQ IMPLS2
DO 14 I,3 IMPLS2

14 V3(I,K) - 0.0 IMPLS 2
15 IF (NFLX.EQ.O) GO TO 18 IMPLS2

DO 19 IK-1,NFLX IMPLS 2
DO 19 1-1,3 IMHPILS 2
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19 V4(I,K) - 0.0 IMPLS2
18 DO 16 1-1,3 IMPLS2

U2(I,M) - RPHI(I,M)*D(I,L,M) IMPLS2

16 U2(I,N) --RPHI(I,N)*D(I,L,N) IMPLS2
CALL DAUX(L) IM'PLS 2
DO 17 K-1,NGRND IMPLS 2
DO 17 1-1,3 IMPLS2
TLA(I,L,K) - SEGLA(I,K) IMPLS2

17 TWA(I,L,K) - WMEGD(I,K) IMPLS2
20 CONTINUE IMPLS2

CALL D0T33(D(1,1,M),TIJA(1,1,M),TM) IMPLS2
CALL DOT33(D(1,1,N),T1WA(1,1,N),TN) IMPLS2
CALL DOT31(D(1,1,M),IJMEG(1,M), SM) IMPLS2
CALL DOT31(D(1,1,N),WMEG(1,N), SN) IMPLS2
DO 22 1-1,3 IMPLS2
DO 21 K-1,3 IMPLS2
T(I,K) - TM(I,K) - TN(I,K) IMPLS2

21 TT(I,K) - T(I,K) IMPLS2
T(I,4) - SN(I) - SM(I) IMPLS2

22 TT(I,4) - H(I) IMPLS2
IF (M0DE.GE.O) GALL DSMSOL(T,3,3) IMPLS2
IF (MODE.GT.O) GALL DSMSOL(TT,3,3) IMPLS2
IF (MODE) 24,29,25 IMPLS2

24 ST -0.0 IMPLS2
STT -XDY(Hi,T,H) IMPLS2
GO TO 26 IMPLS2

25 ST - 1.0 IMPLS2
STT -- (H(1)*TT(1,4) + H(2)*TT(2,4) + H(3)*TT(3,4)) IMPLS2

26 STT - (H(1)* T(1,4) + 1H(2)* T(2,4) + H(3)* T(3,4))/STT IMPLS2
DO 27 1-1,3 IMPLS2

27 T(I,4) - ST*T(I,4) + STT*TT(I,4) IMPLS2
29 DO 30 K=1,NGRND IMPLS2

DO 30 I=1,3 IMPLS2
DO 30 L-1,3 IMPLS2
SEGLV(I,K) - SEGLV(I,K) + T(L,4)*TLA(I,L,K) IMPLS2

30 WMEG (I,K) - WMEG (I,K) +F T(L,4)*TW~A(I,L,K) IMPLS2
IF (NPRT(3).NE.O) GALL PRINT(61ilMPLS2) IMPLS2
CALL ELTIME(2,28) IMPLS2
RETURN IMPLS2
END IMPLS2
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SUBROUTINE IMPULS(I1,12,I3) IMPULS
C REV IV 07/24/86SLIP
C ARGUMENTS: Il I - IMPULS FOR PLELP. IMPULS
C 3 - IMPULS FOR SEGSEG. IMPULS
C 4 - IMPULS FOR VISPR OR EJOINT IMPULS
C 12 -INDEX OF CONTACTING SEGMENT OR JOINT AXIS IMPULS
C 13 =INDEX OF PLANE, SEGMENT OR JOINT AXIS IMPULS
C IM1PULS
C IMPULS

IMPLICIT REAL*8 (A-H,O-Z) IMPLILS
COMIION/CONTRL/ TIME,NSEG ,NJNT, NPL, NBLT,NBAG,NVEH ,NGRND, IMPULS

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGM*NTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),IMPULS

*SEGLP(3,30),SEGLV(3,30),SELA(3,30),NSYz4(30) IMPULS
COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),IiB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), IMPULS
*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) IMPULS

COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,6),A22(3,3,6),lMPU1S
F(3,30),TQ(3,30),wJJ(30),AII(3,3,30) SLIP

COMMON/JBARTZ/ MNPL( 30) ,MNBLT( 8),MNSEG( 30) ,MNBAG( 6), IMPULS
MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,1O,6), IMPULS
NTPL( 5,10),NTBLT( S,8),NTSEG( 5,30) IMPULS

COM4MON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), IMPULS
HiHT(3,3,12),RKI(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),IMPULS

*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), IMPULS
*KQI(12),KQ2(12),KQTYPE(12) IMPUL;

COMMON/FLXBLE/ HF(4,12,8),B42(3,3,24),V4(3,8),NFLEX(3,8) IMiPUiL
COMMON/TEMFVI/ CREST,TTI(3),R1I(3),R2I(3),JSTOP(4,2,30) IMPULS
CO MON/TABLES/MXNTI ,M-XNTB,MIXTB1,M-XTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
DIMENSION TEMIP(3),DWR1(3),DWR2(3),DW4R3(3),DWR4(3),VREL(3),DV(3) IMPULS
IF (TIME.EQ.O.O) GO TO 99 IMPULS

C IMPULS
C SPECIAL SETUP FOR CALL TO SUBROUTINE DAUX IMPULS
C REPLACE SETUP WITH Ul,U2,V1,V2,V3 - 0. IMPULS
C ASSUME OTHER ARRAYS FROM PREVIOUS CALL TO DAUX. IMPULS
C I MPU LS

GALL ELTIME(1,27) IMPULS
CALL OUTPUT(O) I M PU LS
KQTEST -0 IMPULS
NT - 0 IMPULS
IF (I1.EQ.1) NT - NTPL (12,13) IMPULS
IF (I1.EQ.3) NT - NTSEG(12,13) IMPULS
IF (NT.EQ.O) GO TO 29 IM~PULS
KQ -- NTAB(NT+l) IMPULS
IF (KQ.LE.O) GO TO 29 IMPULS
KQTYPE(KQ) - IABS(KQTYPE(KQ)) IMPULS
CALL DAUX(O) IMPULS

29 IF (NQ.LE.0) GO TO 31 IMPULS
DO 30 J='1,NQ IMPULS
DO 30 1-1,3 IMPULS

30 V3(I,J) -0.0 IMPULS
31 DO 32 J-1,NGRND IMPULS
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DO 32 1-1, 3 IMPULS
U1(I,J) - 0.0 IMPULS

32 U2(I,J) - 0.0 IMPULS
IF (NJNT.LE.O) GO TO 21 IMPULS
DO 33 J=1,NJNT IMPULS
DO 33 1=1,3 IMPULS
V1(I,J) - 0.0 IMPULS

33 V2(I,J) - 0.0 IMPULS
21 IF (NFLX.EQ.O) GO TO 23 IMPULS

Do 22 J=1,NFLX IMPULS
DO 22 1-1,3 IMPULS

22 V4(I,J) - 0.0 IMPULS
C IMPULS
C REPLACE CALLS TO CONTACT AND VISPR WITH SINGLE CALL IMPULS
C AT FIRST CONTACT IF NOT CONSTRAINT. IMPULS
C IMPULS

23 IF (I1.NE.1) GO TO 34 IMPULS
NT - NTPL(12,I3) IMPULS
Ml - MPL(1,12,13) IMPULS
M2 - MPL(2,I2,I3) IMPULS
M3 - MPL(3,12,I3) IMPULS
CALL PLELP(M2,M3,M1I3,NT) IMPULS
IF (NTAB(NT+1).LT.O) GO TO 37 IMPULS
KI - M2 IMPULS
K2 - Ml IMPULS
GO TO 39 IMPULS

34 IF (I1.NE.3) GO TO 35 IMPULS
NT - NTSEG(12,I3) IMPULS
Ml - MSEG(1,12,13) IMPULS
M2 - MSEG(2,12,I3) IMPULS
M3 - MSEG(3,12,I3) IMPULS
CALL SEGSEG(13,M1,M2,M3,NT) IMPULS
IF (NTAB(NT+1).LT.0) CO TO 37 IMPULS
Ki - 13 IMPULS
K2 -M2 IMPULS
GO TO 39 IMPULS

35 IF (I1.NE.4) WRITE (6,36) 11,12,13 IMPULS
36 FORMAT('O IMPROPER ARGUMENTrS TO SUBROUTINE IMPULS'/ IMPULS

* 'ARGUMENTS - ', 316 /IMPULS
* 'PROGRAM TERIMINATED' )IMPULS

IF (II.NE.4) STOP 33 IMPULS
C I MPU LS
C RECALL VISPR FOR JOINT STOP. IMPULS
C IMPULS

IF (IABS(IPIN(13)).NE.4) GO TO 25 IMPULS
CALL EJOINT(I2,13) IMPULS
GO TO 26 IN PU LS

25 CALL VISPR(12,13) IMPULS
26 KI= IABS(JNT(I3)) IMPULS

K2 - 13+1 I MPULS
GO TO 39 IMPULS

C IMPULS
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C SET UP SPECIAL Ul,U2 FOR FIRST CONTACT OF CONSTRAINT. IMPULS
C IMPULS

37 KQ -- NTAB(NTj+1) IMPULS
KQTEST - 1 IMPULS
KQTYPE(KQ) - -IABS(KQTYPE(KQ)) IMPULS
Ki - KQ1(KQ) IMPULS
K2 - KQ2(KQ) IMPULS
IF (K1.GT.NSEG) CO TO 38 IMPULS
CALL M4AT31(A13(1,1,2*KQ-1),QQ(1,KQ),UI(1,K1)) IMPULS
CALL MIAT31(A23C1,1,2*KQ-1),QQ(1,KQ),U2(1,K1)) IMPULS

38 IF (K2.GT.NSEG) GO TO 39 IMPULS
CALL MAT31(A13(1,1,2*KQ ),QQ(1,KQ),U1(1,K2)) IMPULS
CALL MAT31(A23(1,1,2*KQ ),QQ(1,KQ),U2(1,K2)) IMPULS

C IMPULS
C FINAL SETUP OF Ul AND U2 IMPULS
C IMPULS

39 DO 40 J-1,NGRND IMPULS
DO 40 1-1,3 IMPULS
U1(I,J) - U1(I,J)*RW(J) IMPULS

40 U2(I,J) - U2(I,J)*RPHiI(I,J) IMPULS
GALL DAUX(I1) IMPULS
IF (KQTEST.EQ.1) KQTYPE(KQ) -IABS(KQTYPE(KQ)) IMPULS
IF (NPRT(10).NE.0) GALL PRINT(6[IPREIMP) IMPULS
IF (I1.GT.3) GO TO 51 IHPULS
IF (NPRT(1O).NE.O) WRITE (6,42) R1I,R21 IMPULS

42 FORMAT (10'/(6G20.8)) IMPULS
CALL CROSS(WMEG (1,Kl),R1I(1),TEMP) IMPULS
CALL DOT31(D(1,1,K1) ,TEMP,DWR1(I)) IMPULS
GALL CROSS(WMEG (1,K2),R2I(1),TEMP) IMPULS
CALL DO'T31(D(1,1,K2) ,TEMP,DWR2(l)) IMPULS
CALL CROSS(WMEGD(1,K1),RII(I),TEMP) IMPULS
GALL DOT31(D(1,1,KI) ,TEMP,DWR3(1)) IMPULS
GALL GROSS(WMEGD(1,K2),R21(1),TEMP) IMPULS
CALL DOT3I(D(1,1,K2) ,TEMP,DWR4(I)) IMPULS
TVREL - 0.0 IMPULS
TDV - 0.0 IMPULS
DO 50 1-1,3 IMPULS
VREL(I) - SEGLV(I,KI)+DWR1(I) - SEGLV(I,K2)-DWR2(l) IMPULS
DV (1) - SEGLA(I,K1)+DWR3(I) - SEGt-A(I,K2)-DWR4(I) IMPULS
TVREL - TVREL + TTI(I)*VREL(I) IMPULS

50 TDV - TDV + TTI(IN,*DV (I) IMPULS
GO TO 53 I MPU LS

51 CALL DOT31(D(1,1,KI),WMEG (1,KI.),DWRl(l)) IMPULS
CALL DOT31(D(1,1,K2) ,WMEC (11(2) ,DlR2(I)) IMPULS
CALL DOT31(D(1,1,K1),WMEGD(1,Kl),DR3(.)) IMPULS
CALL DOT31(D(1,1,K2),WMEGD(1,K2),DW4R4(l)) lIiMULS
TVREL - 0.0 IMPULS
TDV = 0.0 IMIPULS
DO 52 1-1,3 IN PULS
VREL(I) - DWR1(I) -DWR2(l) IMPULS
DV (I) - DWR3(I) -DWR4(l) IMPULS
TVREL - TVREL + TTI(I)*VREL(I) IMPULS
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52 TDV - TDV + TTI(I)*DV (I) IMPULS
53 ALPHA = 0.0 IMPULS

C IMPULS
C NOTE: CREST IS SUPPLIED AS (1+E)/2 WHERE E IS THE CLASSICAL IMPULS
C COEFFICIENT OF RESTITUTION BUT WITH A RANGE OF -I TO +1. IMPULS
C CREST HAS A RANGE OF 0 TO +1 WHERE 0 (E=-l) REPRESENTS NO IMPULSE.IMPULS
C I MPULS

IF (TDV.NE.O.O) ALPHA - 2.0*CREST*cTVREL/TDV IMPULS
IF (NPRT(1O).NE.O) WRITE (6,42) DWR1,DWR2,DWR3,DWR4, IMPULS

* TTI ,VREL,DV, IMPULS
* TVREL, TDV ,CREST, ALPHIA IMPULS

DO 60 J-I,NRND IMPULS
DO 60 1-1,3 IMP' LS
SEGLV(I,J) - SEGLV(I,J) + ALPHA*SEGLA(I,J) IMPULS

60 WMEG (I,J) - WMEC (I,J) + ALPHiA*W,%ECD(I,J) IMPULS
IF (NPRT(I0).NE.O) CALL OUTPUT(1) IMPULS
IF (NPRT( 3).NE.O) CALL PRINT(6HIMPULS) IMPULS
CALL ELTIME(2,27) IMPULS

99 RETURN IMPULS
END IMPULS
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SUBROUTINE INITAL INITAL
C REV IV 07/24/86SLIP
C PERFORMS GARD INPUT AND COMPUTATIONS FOR INITIAL INITAL
C POSITIONING OF THE CRASH VICTIM'S BODY SEGMENTS. INITAL
C INITAL

IMPLICIT REAL*8(A-H,O-Z) INITAL
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, INITAL

-- NS,NQ,NSD,NFLX,NIIRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/S6GIL0TS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),INITAL

SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) INITAL
COI4,MON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HIA(3,60),HB(3,60), SLIP

RPIII(3,30),HT(3,3,60),SPRING(5,90),VISG(7,90), INITAL
-- JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) INI'rAL

COMI4ON/VPOSTN/ ZPLT(3),SPLT(3),AYV(3,6),VATAB(6,501,6), VEHIGL
VTO(6),VDT(6),TIMEV(6),OMEGV(6),NVTAB(6),INDXV(6) INITAL

COMIMON/TITLES/ DATE(3) ,COMIENT(40) ,VPSTTL(20) ,BDYTTL(5), INITAL
BLTTTL(5,8),PLTTL(5,30),BAGTTL(5,6),SEG(30), INITAL

*JOINT(30),CGS(30),JS(30) INITAL

GOMMON/CEULER/ IEULER(30),HIIR(3,3,90),ANG(3,30),ANGD(3,30), JDRIFT
FE(3,30),TQE(3,30),CONST(5,30) JDRIFT

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLrTL,BAGTTL,SEG,JOINT ILNITAL
LOGICAL*1 CGS,JS INlTAL
COMMON/CNSNTS/ PI,RADIAN,G,THilRD,EPS(24), INi'rAL

*UNITL,UNITM,UNITT,GRAVTY(3),TWJOPI TWOPI
COMMON/TEMPVS/ TMP(140),WMGDEG(3,30),T(3),S(3),A(3,2),Z(3,3) SLIP

DMMY( 34862) 80386
C NOT'E :CHAIN ALSO USES TEMPVS. INI'IAL

DIMENSION YPR(3,30) , IYPR(4,30) INIT*AL
C INITAL
C INPUT CARD C.I.A (PLOT COORDINATES OF VEHICLE REFERENCE ORIGIN) INITAL
c INITAL

READ(5,22) ZPLT,I1,JI, 12,J2,I3 INITAL
22 FORMAT(3F10.O,514) IN ITAL

S(1) - 10.0 INITAL
S(2) -6.0 INITAL
S(3) - 1.0 INITAL

C INITAL
C IF JI#O, INPUT CARD G.l.B (PLOT SCALING INPUT) INITAL
C INITAL

IF (J1.NE.O) READ (5,22) S INITAL
SPLT(l) - l.0/S(3) INITAL
SPLT(2) - 1.O/S(3) INITAL
SPLT(3) - -(S(1)/S(2))/S(3) INITAL
WRITE (6,23) NPG,ZPLT,I1,JI,12,J2. 13,S PAGE

NPG=NPG+1 PAGE
23 FORMAT('l SUBROUTINE INITAL INPUT',98X,'PAGE',15/120X,'CARD G.1'1 PAGE

ZPLT(X) ZPLT(Y) ZPLT(Z) 11 JI 12 J2 13',INITAL
* ' SPLT(1) SPLT(2) SPLT(3)'/3F10.O,516,3F10.2) INITAL

C INiTAL
C INPUT CARDS G.2.A - G.2.N INITAL
c INITAL
C INITIAL LINEAR POSITION (IN) AND (IF 13-1) VELOCITY (IN./SEC) INITAL
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C OF EACH BASE BODY SEGMENT. IF 13-0, VELOCITY WILL BE SET TO INITAL
C INITIAL VELOCITY OF VEHICLE. INPUTS IN INERTIAL REFERENCE. INITAL

*C INITAL
DO 37 J-1,NSEG INITAL
IF(J.GT.1.AND.IABS(JNT(J-1)).GT.O) GO TO 37 INITAL
READ(5,24) (SEGLP(I,J),I=1,3),(SEGLV(I,J),I-I,3) INITAL

24 FORMAT (6F10.O , 413) INITAL
IF(I3.GT.O) GO TO 37 INITAL

DO 36 1-1,3 INITAL
36 SEGLV(I,J) - SEGLV(I,NVEH) INITAL
37 CONTINUE INITAL

*C INITAL
C INPUT CARDS G.3.A - G.3.N INITAL

*C INITAL
C FOR EACH BODY SEGMENT SUPPLY YAW, PITCH AND ROLL (DEGREES) INITAL
C AND (IF 13-1) THE ANGULAR VELOCITY IN LOCAL REFERENCE (DEG/SEC). INITAL
C IF 13=0, THE ANGULAR VELOCITY (BLANK ON INPUT CARDS) WILL BE SET INITAL
C EQUAL TO THE INITIAL ANGULAR VELOCITY OF THE VEHICLE. INITAL
C ILNITAL

FIRST - 0.0 INITAL
DO 40 J-1,NSEG INITAL
READ (5,24) (YPR(I,J),I-1,3),(WMIGDEG(I,J),I-1,3),(IYPR(I,J),I-1,4)INITAL
ID1 - IYPR(1,J) INITAL
DO 38 1-1,3 INITAL
IF (IDI.EQ.O) IYPR(I,J) - I INITAL

38 WMEG(I,J) - WMGDEG(I,J)*RADIAN INITAL
IF (ID1.GE.O) GO TO 60 INITAL

C INITAL
C READ CARD G.3.J2 FOR SEGMENT NO. J WHEN IYPR(1,J) IS NEGATIVE. INITAL
C INITAL

READ (5,24) A,II,IK,JJ,JK IN ITAL
IJ - ii IN ITAL
LK - 1K INITAL
DO 54 K-1,2 INITAL
IF (IJ.GT.O) GO TO 52 INITAL
DO 51 1-1,3 INITAL

51 Z(I,LK) - A(I,K) INITAL
GO TO 53 INITAL

52 DAl - A(1,K)*RADIAN INITAL
DA2 - A(2,K)*RADIAN IN ITAL
SAI - DSIN(DAI) INITAL
SA2 - DSIN(DA2) INITAL
CAl - DCOS(DA1) IN ITAL

CA2 - DCOS(DA2) IN ITAL
IJI - IJ+1 INITAL
IJ2 - IJ4-2 INITAL
IF (IJ1.GT.3) IJI- IJI-3 IN ITAL
IF (IJ2.GT.3) IJ2- IJ2-3 INITAL
SON - 1.0 INITAL
IF (SA1.LT.O.O .AND. CA2.LT.O.O) SON -- 1.0 INITAL
Z(IJ ,LK) - SGN*SA1*CA2 INITAL
Z(IJ1,LK) - SGN*SA1*SA2 IN ITAL
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Z(IJ2,LK) - SGN*CA1*CA2 IN ITAL

53 IJ - JJ INITAL

54 LK - JK INITAL
ZDOTIJ -Z(1,IK)*Z(1,JK) + Z(2,IK)*Z(2,JK) + Z(3,IK)*Z(3,JK) INITAL

ZDOTII - Z(1,IK)*Z(1,IK) + Z(2,IK)*Z(2,IK) + Z(3,IK)*Z(3,IK) INITAL

RATIO - ZDOTIJ/ZDOTII I NITAL

DO 55 1-1,3 INITAL
55 Z(I,JK) - Z(I,JK) - RATIO*Z(I,IK) INITAL

LK - 6-IK-JK INITAL

IT - MOD(JK-IK+3,3) INITAL
IF (IT.EQ.1) CALLGCROSS(Z(1,IK),Z(I,JK),Z(1,LK)) INITAL

IF (IT.EQ.2) CALL CROSS(Z(.,JK),Z(1,IK),Z(1,LK)) INITAL
DO 57 K-1,3 INITAL
IYPR(K,J) - 4-K INITAL
sum - 0.0 INITAL
DO 56 1-1,3 INITAL

56 SUM - SUM + Z(I,K)**2 INITAL
SQUM - DSQRT(SUM) INITAL

DO 57 1-1,3 INITAL
57 D(K,I,J) - Z(I,K)/SQUM INITAL

CALL YPRDEG (D(1,1,J),YPR(1,J)) INITAL
IF (FIRST.EQ.O.O) WRITE (6,58) INITAL

58 FORlIAT('O INITIAL ANGULAR ROTATIONS COMPUTED FROM CARDS G.3.J2'// INITAL
I SEGMENT',IOX,'SEGMENT PRIMARY AXIS', INITAL

*12X, 'SEGMENT SECONDARY AXIS' ,30X, 'ANGULAR ROTATIONS (DEG) '/INITAL
P NO. SEG',9X,'AI',8X,'A2',8X,'A3',11X,'Bl',8X,'B2',8X, IOITAL

*'B3',7X,'II 1K JJ JK',9X,'YAW',6X,'PITCHi',5X,'ROLL'/) INITAL

FIRST - 1.0 INITAL
WRITE (6,59) J,SEG(J),A,II,IK,JJ,JK,(YPR(I,J),1-1,3) INITAL

59 FORIMAT (14, IX,A4, 3X,3F10.3,3X,3F10. 3, 3X,414,3X,3Fl0.3) INITAL
60 M - IYPR(4,J) INITAL

IF (M.EQ.O) M-NGRND IN ITAL

IF (M.GE.J .AND. M.LE.NSEC) STOP 24 INiTAL
IF (J.EQ.1) GO TO 80 VA.XCHiG
IF (M.LT.O .AND. -M.NE.IABS(.JNT(J-1))) STOP 25 INITAL

80 CALL DRCIJK (D,YPR,IYPR,fiT.J) VAXCHG

IF (13.GT.0) GO TO 40 IN ITAL
CALL DOT31(D(1,1,NVEHI),WMEG(,NVEII).T) INITAL
CALL. MAT31(D(1,1,J) ,T,WMEC(I,J)) INITAL
DO 39 1-1,3 INITAL

39 WMGDEG(I,J) - WMEG(I,J)/RADIAN INITAL

40 CONTINUE IN ITAL
CALL VEHPOS IN ITAL

IF(NJNTr.EQ.O) GOTO 41 JDRIFT
CALL CHAIN(O) J DRIFT
CALL EJOINT(1,0) JDRIFT

DO 62 J-1,NJNT JDRIFT

IF(IABS(IPIN(J)).NE.4) GOTO 62 JDRIFT
IF(IEULER(J).NE.2) COTO 62 JDRIFT
DAl - ANG(2,J) + CONST(2,J) JDRIFT

CONST(4,J) -DCOS(DA1) J DRI FT
CONST(S,J) - DSIN(DAI) JDRIFT
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62 CONTINUE JDRIFT
C IN ITAL
C OUTPUT INITIAL BODY SEGMENT POSITIONS. INITAL
C I NI TAL

41 WRITE (6,42) UNITL,UNITL,UNITT JDRIFT
42 FORMAT('O INITIAL POSITIONS (INERTIAL REFERENCE)',70X,'CARDS G.2'/INITAL

/' SEGMENT',11X,'LINEAR POSITION (',A4,')', INITAL
*14X,'LINEAR VELOCITY (',A4,'/',A4,')'/ AFREVS

* I NO. SEG',2(9X,'X',1IX,'Y',11X,'Z',5X) )INITAL
WRITE (6,43) (J,SEG(J),(SEGLP(I,J),1N1,3),(SEGLV(I,J),I-1,3) INITAL

PJ-1 ,NSEG) INITAL
43 FORMAT(I4,1X,A4,3X,3F12.5,3X,3F12.5) INITAL

WRITE (6,44) UNITT INITAL
44 FORMAT('O INITIAL ANGULAR ROTATION AND VELOCITY',71X,'CARDS G.3'//INITAL

I SEGMENT',11X,'ANGULAR ROTATION (DEG)', AFREVS
*14X,'ANGULAR VELOCITY (DEG/',A4,')'/ INITAL

* f NO. SEG',8X,'YAW',8X,'PITCH-',7X,'ROLL', INITAL
*13X,'X',IIX,'Y',1IX,'Z',15X,'IYPR' ) INITAL

WRITE (6,46) (J,SEG(J),(YPR(I,J),I-1,3),(WMGDEG(I,J),I-1,3), INITAL
*(IYPR(I,J),I-1,4),J-I,NSEG) INITAL

46 FORNIAT(14, IX,A4, 3X,3F12. 5,3X, 3F12.5, 3X,414) INITAL
IF (13.EQ.O) WRITE (6,45) INITAL

45 FORM1AT('O LINEAR AND ANGULAR VELOCITIES HAVE BEEN SET EQUAL TO THEINITAL
*~INITIAL VEHICLE VELOCITIES.') INITAL
IF (NHRNSS.NE.O) CALL lHBPLAY INITAL
IF (I1.EQ.15) CALL EQUILB (YPR,IYPR) INITAL
CALL UNIT1(O) JDRIFT
CALL ROTATE IN ITAL
CALL ELTIME(2,2) IN ITAL
R ETURN INITAL
END INITAL
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SUBROUTINE INTERS(A,B,XMi,T,X,V,AX) INTERS
C REV IV 07/23/86TWOPI
C DETERMINES INTERSECTION OF ELLIPSOIDS INTERS
C X'AX= I INTERS
C (X'-M')B(X-M) - 1 INTERS
C WHERE A AND B ARE ELLIPSOID MATRICES INTERS
C IF T ENTERS AS +1.0 ,A IS EXTERNAL TO B AND INTERS
C AS -1.0 A IS INTERNAL TO B. INTERS
C INTERS
C IF V ENTERS AS NON-ZERO, WILL USE PREVIOUS VALUE FOR START. INTERS
C (AX) RETURNS AS (A)*(X). INTERS
C INTERS
C RETURNS T>1 NO INTERSECTION INTERS
C T<1 - INTERSECTION IN WHICH CASE X WILL INTERS
C CONTAIN COORDINATES OF CONTACT OF INTERS
C CONTRACTED ELLIPSOIDS. INTERS
C INTERS

IMPLICIT REAL*8 (A-H,O-Z) IN'?ERS
DIMENSION A(3,3),B(3,3),XM(3),X(3) INTERS
DIMENSION C(3,4),Z(3),BM(3),AX(3),AI(3) INTERS
EQUIVALENCE (Z(1),C(I,h)) INTERS
COt4MON/CNSNTS/ PI,RADIAN,C,THIRD,EPS(24), INTERS

UNITL,UNITM,UNITT,CRAVTY(3),TWOPI TWOPI
C INITIALIZATION INTE.RS

CEVALUATE BMM'AM,M'BM INTERS
CSET N-0, V-M'BM/M'AM INTERS

N -O0 INTERS
BMM - 0.0 INTERS
AMI - 0.0 INTERS
DO 11 1-1,3 INTERS
BM(I) - 0.0 I NTERS
AM(I) - 0.0 INTERS
DO 10 J-1,3 INTERS
IF (DABS(A(I,J)).LT.EPS(20)) A(I,J) - 0.0 INTERS
AM(I) - AN(I) + A(I,J)*XM(J) INTERS
IF (DABS(B(I,J)).LT.EPS(20)) B(I,J) -0O.0 INTERS

10 BM(I) - BM(I) o.B(I,J)*XM(J) INTrERS
BM1M - BMM + XN(I)*BM(I) INTERS

11 AMJI - AMM + XII(I)*AII(I) INTERS
I't (V.EQ.O.0) V-T*DSQRT(BMM/AMM) INTERS
IDONE 0 I NTERS

C NEwToN-RAPIISON ITERATION FOR INTERS
C C(V) - FA(V)-FB(V) -0 INTERS
C SOLVE (VA+B)X -BiM FOR X INTERS

ITER a0 INTERS
20 ITER aITER+l INTERS

DO 22 1-1,3 INTERS
DO 21 J-1,3 INTERS

21 C(I,J) - V*A(I,J) + B(I,J) INTERS
22 Z(I) - BM(I) INTERS

CALL DSMSOL(C,3,3) INTERS
C EVALUATE AX INTERS
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C Eg (V) - X'AX INiTERS
C FB(V) - -V(X'-H')AX IiTERS

FA - 0.0 INTERS
FB - 0.0 INTERS
CALL :MT31 (A, Z.AX) INTERS
DO 30 I-1,3 INTERS
X(I) - Z(I) INTERS
FA - FA+X(I)*AX(I) INTERS

30 FB - FB+(X(1)-Y -(I))*AY(I) INTERS
FB - -V*FB INTERS
IF (T.LT.O.0) FA - l.O/FA INTERS
IF (IDONE.EQ.1) GO TO 60 INTERS

C TEST FOR INTERSECTION INTERS
IF (FA-FB) 32,60,31 INTERS

C IF FA>FB>I, NO INTERSECTION INTERS
31 IF (T.GT.O.O.AND.FB.LT..0) GO TO 40 INTERS

IF (T.LT.O.0.AND.FA.GT.1.0) GO TO 40 INTERS
IF (N.EQ.0) GO TO 60 INTERS
GO TO 62 INTERS

C IF FA<FB<! , INTERSECTION INTERS
32 IF (T.GT.O.O.AND.FB.LE.1.0) N=i INTERS

IF (T.LT.O.O.AND.FA.GE.1.0) N-1 INTERS
C SOLVE (VA+B)Z = AX FOR Z INTERS

40 DO 42 1=1.3 INTERS
DO 41 J-1,3 INTERS

41 C(I,J) - V*A(I,J) + B(I,J) INTERS
42 Z(I) - AX(I) INTERS

CALL DSMSOL(C,3,3) INTERS
C F'A(V) - -2X'AZ INTERS

CALL MAT31 (A,Z,AX) INTERS
FPA - X(1)*AX(1) INTERS

+ X(2)*AX(2) INTERS
+ X(3)*AX(3) INTERS

FPA = -(FPA+FPA) INTERS
C DV - -G(V)/G'(V) INTERS

DV = 1.0 + V INTERS
IF (T.LT.O.O) DV - V-FA**2 INTERS
DV - (FB-FA)/(DV*FPA) INTERS
IF (ITER.GE.50) GO TO 62 INTERS

C TEST FOR CONVERGENCE INTERS
IF (T*(V+DV).LE.O.O) DV - -0.5*V INTERS
V = V+DV INTERS
DV DABS(DV/V) INTERS
IF (DV.LE.EPS(12)) IDONE-1 INTERS
GO TO 20 INTERS

C FA(V) -, FB(B), RETURN INTERS
60 IF (T.LT.O.O) FA - I.0/FB INTERS

T - DSQRT(FA) INTERS
IF (FA.GT.I.O) GO TO 61 NTERS
N i INTERS
GO TO 71 INTERS

61 IF (N.EQ.0) GO TO 71 INTERS
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62 MRITE (6,63) INTERS
63 FORH?-AT(' INTERS ITERJATION DID NOT CONVERGE') INTERS
71 CONTINUE INTERS

RETURN% INTERS
END INTERS
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SUBROUTINE KINPUT K INPUT
C REV IV 07/23/86TWOPI
C PERFORMS THE FOLLOWING CARD INPUT AFTER CARDS E.I-E.4 (SUBROUTINE KINPUT
C CINPUT) AND BEFORE CARDS F.1-F.S (SUBROUTINE FINPUT). KINPUT
C CARD E.5 -NO LONGER REQUIRED WINDOP
C CARDS E.6A DEFINITIONS OF WIND FORCE FUNCTIONS AND DRAG WINDOP
C COEFFICIENT FUNCTIONS WINDOP
C CARDS E.7 -DEFINITIONS OF JOINT RESTORING FORCE FUNCTIONS KINPUT
C KINPUT

IMPLICIT REAL*A8(A-H,O-Z) KINPUT
COMMON/CONTRL/ TIM-E,NSEG,NIJNT,NPL,NBLTF,NBAG,NVEII,NGRND, KINPUT

NS,NQ,NSD,NFLX,NlHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COIIMION/TABLES/MXNTI,MIXNTB,MXTB.,M.XTB2,NTI(SO) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/CNSNTS/ PIA,RADIAN,G,THIRD,EPS(24), KINPUT

-- UNITL,UNITM,UINITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), WINDOP

BLTTTL(5,8),PLTTL(5,30),BAGTTL(5,6),SEG(30), WINDOP
JOINT(30) ,CGS(30) ,JS(30) WINDOP

REAL DATE,COMEN)T,VPSTTL, BDYTTL,BLTTTL, PLTTL,BAGTTL,SEG,JOINT TGMOD1
LOGICAL*1 CGS,JS 80386
COMI4ON/TEMPVS/ JTITLE(5,51),NF(5),MS(3),KTITLE(31),TH(50) KINPUT

-~ ,DMMY(34916) 80386
C NOTE: TEMPVS IS SHARED HERE WITH SUBROUTINES CINPUT AND FINPUT. KINPUT

REAL BLANK,JTITLE,KTIT.E KINPUT
DATA BLANK/4H /K INPUT

11 FORIIAT(216) KIN~PUT
Ji - MXTB1 1 KIN~PUT
IF (NWINDF.LE.O) GO TO 31 KINPUT
DO 30 K=1,NWINDF KINPUT

C KINPUT
C INPUT CARD E.6.A - FUNCTION NO. AND TITLE KINPUT
C K INPUT

READ (5,12) I,(KTITLE(J),lJ-1,5) KINPUT
12 FORMAT(14,4X,5A4) KINPUT

WRITE (6,13) I,(KTITLE(J),J-1,5),I,J1,NPG PAGE
NPG=NPG+1 PAGE

13 FORMAT('1 WIND FORCE FUNCTION NO.',I4,4X,5A4,lOX,'NTI(',I2,') =', KINPUT
*15,46X,'PAGE',I5/120X,'CARDS E.6'/) PAGE

IF (I.LE.O.OR.I.GT.50) WRITE (6,14) KINPUT
14 FORMAT('O IMPROPER FUNCTION NO. PROGRAM TERMINATED.') KINPUT

IF (I.LE.O.OR.I.GT.50) STOP 11 KINPUT
IF (NTI(I).NE.O) WRITE (6,15) I KINPUT

15 FORM-AT('O FUNCTION NO.',I4,' HAS ALREADY BEEN INPUTTED AND WILL BEKINPUT
SREPLACED BY THIS FUNCTION.') KINPUT
NTI(I) - JL KINPUT
DO 16 J-.1,5 K INPUT

16 JTITLE(J,I1) -KTITLE(J) KINPUT
J2 -J1+4 K INPUT

C KINPUl
C INPUT CARD E.6.B WINDOP
C WIN DO P

READ (5,60) (TAB(J) ,J-J1,J2-2) ,NSV,NSR WINDOP
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60 FORMAT(3F2.O,2112) WINDOP
TAB(J2-1) = DFLOAT(NSV) WINDOP
TAB(J2) = DFLOAT(NSR) WINDOP
IF (TAB(J1).EQ.O.O) GOTO 22 WINDOP
VRITE(6,23) (TAB(J),J=JL,J2-2),NSV,SEG(NSV),NSR,SEG(NSR) WINDOP

23 FORMAT(' SPEC. HEAT RATIO SONIC VEL. ABS. PRESS.',7X, WIJNDOP
*'SEGMENT *REF. SEGMENT',/3F15.4,2(I11,A4)//) WINDOP
J 1=J 2+1 WINDOP
GOTO 30 MISC

22 WRITE (6,18) (TAB(J),J=J1,J2) KINPUT
17 FORIIAT(6F12.O) KINPUT
18 FORM4AT(1OX,'DO',13X,'D1',13X,'D2',13X,'D3',8X,'REF. SEGMENT', WINDOP

* /5F15.4//) WINDOP

Ji - J2+1 KINPUT
C KINPUT
C INPUT CARD E.6.C - NTMPTS KINPUT
C KINPUT

READ (5,11) NTMPTS KINPUT
WRITE (6,19) NTMPTS KINPUT

19 FORMAT('O WIND FORCE TABLES FOR ',16,' TIME POINTS.'// KINPUT
* IX, 'T' ,14X, 'FX(T) ' ,15X, 'FY(T) ' , IX, 'FZ(T) ' KINPUT

TAB(J1) - NTMPTS IKINPUT

i - J1+1 KINPUT
J2 -J1+4*NTMPTS-1 KINPUT

C KINPUT
C INPUT CARDS E.6.D-E.6.N - NTMPTS CARDS OF T,FX(T),FY(T),FZ(T) KINPUT
C KINPUT

READ (5,20) (TAB(J),J-J1,J2) KINPUT
WRITE (6,21) (TAB(J),J-J1,J2) KINPUT

20 FORMAT(4F12.O) KINPUT
21 FORMAT(3X,F12.6,3G20.6) KINPUT

JI -J2+1 KINPUT
30 CONTINUE K INPUT
31 IF (NJNTF.LE.O) GO TO 51 KINPUT

DO 50 K-1,NJNTF KINPUT
C KINPUT
C INPUT CARD E.7.A - FUNCTION NO. AND TITLE KINPUT
C KINPUT

READ (5,12) 1,(KTITLE(J),J-l,5) KINPUT
WRITE (6,32) I,(KTITLE(J),J-1,5),I,J1,NPG PAGE
NPG-NPG+l PAGE

32 FORNAT('I JOINT FORCE FUNCTION NO.',I4,4X,5A4,lOX,'NTI(',I2,') =',KINPUT
*15,45X,'PAGE',I5/120X,'CARDS E.71/) PACE

IF (I.LE.O.OR.I.GT.50) WRITE (6,14) KINPUT
IF (I.I.E.O.OR.I.GT.50) STOP 12 KINPUT
IF (NTI(I).NE.O) WRITE (6,15) I KINPUT
NTri(I J i KINPUT
DO 33 J-1,5 KINPUT

33 JTITLE(J,I) - KTITLE(J KINPUT
C KIN PUT
C INPUT CARD E.7.B - DO,D1,D2,D3,D4 (FOR NOW A BLANK CARD). KINPUT
C KINPUT
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J2 = J1+4 KINPUT
READ (5,17) (TAB(J),J.-J1,J2) KINPUT
WRITE (6,18) (TAB(J),J-JI,J2) KINPUT
JI = J2+1 KINPUT

C KINPUT
C INPUT GARD E.7.C - NTHETA,NPHI KINPUT
C KINPUT

READ (5,11) NTHETA,NPHI KINPUT
TAB (JI ) = NTHETA KINPUT
TAB(J1+1) = NPHI KINPUT
JI = J1+2 KINPUT
IF (NTHETA.LT.O) GO TO 38 KINPUT
DO 35 J-1,NTHETA KINPUT

35 TH(J) -DFLOAT(J-1)*180.O/DFLOAT(NTHiETA-1) KINPUT
W4RITE (6,36) NTHETA,NPHI,(TH(J),J-2,NTHETA) KINPUT

36 FORMAT('0 FUNCTION IS TABULAR FOR' 1I3,' X',13,' VALUES OF THETA AKINPUT
*ND PHI'//30X,'THETA'/5X,'PHI',5X,'TIIETA0',F16.3,4F20.3/ KINPUT

(15X,5F20.3)) KINPUT
37 FORMAT(F9.2,FIO.3,5G20.7/(19X,5G20.7)) KINPUT

GO TO 40 KINPUT
38 NPOLY - -NTHETA -1 KINPUT

WRITE (6,39) NPOLY,NPHI,(BLANK,J,J-1,NPOLY) KINPUT
39 FORMAT('O FUNCTION IS COEFFICIENTS OF' ,13,' ORDER POLYNOMIALS IN KINPUT
*(THETA-THETAO) FOR',I3,' VALUES OF PHI.'// KINPUT
" 27X,'COEFFICIENTS OF (THETA-THETA0)**N'/ KINPUT
" 5X,'PHI',5X,'THETAO',7X,5(A4,'N -',12,IIX)/(26X,A4,'N -',12,11X,KINPUT
" A4,'N -',12,11X,A4,'N -',12,IIX,A4,'N -',12jl1X,A4,'N -',12) ) KINPUT

40 WRITE (6,21) KINPUT
DO 49 I-1,NPHI KINPUT
PHIDEG - DFLOAT(I-1)*360.O/DFLOAT(NPHI) - 180.0 KINPUT

C KINPUT
C INPUT CARDS E.7.D - E.7.N NPHI SETS WITH NTHETA ITEMS PER SET. KINPUT
C EACH SET I IS FOR P111(I) - -180 ±(I-I)*360/NPHI DEGREES AND KINPUT
C ASSUMES DATA FOR PHI(NPHI+1) -180 1S SAME AS PHI(l) - -180. KINPUT
C KINPUT

J2 =JI + IABS(NTHETA) -1 KINPUT
READ (5,17) (TAB(J),J-'Jl,J2) KINPUT
WRITE (6,37) PHIDEG,(TAB(J),J-J1,J2) KINPUT
IF (NTHETA.LT.O) TAB(JI) - TAB(Jl)*RADIAN KINPUT
IF (NTHETA.LT.O) GO TO 49 KINPUT

C K INPUT
C FOR TABULAR DATA, FILL IN ZERO VALUES WITH INTERPOLATED NEGATIVE KINPUT
C VALUES. OVERWRITE VALUE IN FIRST COLUMN (SUPPLIED AS THETAO) WITH KINPUT
C VALUE FOR THETA - 0 AND ALL OTHER ZERO VALUES. KINPUT
C KINPUT

THETAO -TAB(Jl) KINPUT
IF (THETAO.EQ.O.0) GO TO 49 KIN4PUT
JJ =TIIETAO*DFLOAT(NTHETA-1)/180.0 + 1.0 + EPS(6) KINPUT
JJ1 =j1Fjj KINPUT
TERROR = 0 KINPUT
IF (JJI.GT.J2) TERROR 1 KINPUT
IF (TAB(JJl).LE.0.0) TERROR = 2 KIN~PUT
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IF (IERROR.NE.O) GO TO 46 KINPUT

DO 45 J-1,JJ KINPUT

J1J = JI+J-1 KINPUT

IF (J.NE.l.AND.TAB(J1J).GT.O.O) IERROR - 3 KINPUT

45 TAB(JIJ) -TAB(JJ1)*(TH(J)-THIETAO)/(TH(JJ-1)-THETAO) KINPUT

46 IF (IERROR.NE.O) WRITE (6,47) IERROR KINPUT

47 FORMAT('O INPUT ERROR. INCONSISTENT VALUE OF THETAO. IERROR -',12,KINPUT
* 'PROGRAM TERMINATED.') KINPUT

IF (IERROR.NE.O) STOP 13 KINPUT

49 Ji - J2+1 KINPUT

50 CONTINUE K INPUT

51 RXTBI J1-1 KINPUT

RETURN KINPUT

END K INPUT
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SUBROUTINE LINAXS (XO,YO,THETA, NINTVS, TOTLGT) LINAXS

C REV 18 02/28/78LINAXS

C PURPOSE : PREPARE A LINEAR AXIS ON A PLOT. LINAXS
C LINAXS

C DESCRIPTION OF PARAMETERS: LINAXS

C XO,YO - STARTING POINT (IN INCHES, REL TO PLOTTER ORIGIN). LINAXS

C LINAXS

C THETA - ANGLE OF AXIS, IN DEGREES. LINAXS

C LINAXS

C NINTVS- MAGNITUDE - NO. OF INTERVALS DELINEATED BY TIC MARKS. LINAXS
C - SIGN DETLRMINES WHETHER TIC MARKS ARE PLACED ON LINAXS

C POSITIVE OR NEGATIVE SIDE OF AXIS, RESPECTIVELY LINAXS

C (POSITIVE SIDE IS TO LEFT OF DIRECTION OF TRAVEL). LINAXS

C LINAXS

C TOTLGT- TOTAL LENGTH OF AXIS, IN INCHES. LINAXS

C LINAXS
C SUBROUTINES REQUIRED : SIN, COS, PLOT (NOTE: SINGLE PRECISION). LINAXS

C LINAXS
C AUTHOR: W. D. FRYER, CALSPAN (MARCH 1967). LINAXS

C LINAXS
C PLAGIARIZED FROM CALSPAN SUBROUTINE LIBRARY (NO. CU 0035). LINAXS

C LINAXS
THR- 1.7453293E-2 * THETA LINAXS

SINT - SIN(THR) LINAXS

COST - COS(THR) LINAXS
C LINAXS

DL - ABS(TOTLGT/ FLOAT(NINTVS)) LINAXS

DX - DL*COST LINAXS
DY - DL*SINT LINAXS

C LINAXS
TICX - -0.12* SINT LINAXS

TICY - 0.12* COST LINAXS

IF(NINTVS.GT.0) GO TO 30 LINAXS

TICX - -TICX LINAXS

TICY - -TICY LINAXS
C LINAXS

30 X - XO LINAXS

Y - Yo LINAXS
C LINAXS

CALL PLOT (X +TICX,Y+TICY,3) LINAXS

CALL PLOT (X,Y,2) LINAXS
NINT - IABS(NINTVS) LINAXS

DO 40 I-1,NINT LI NtXS
X = X+DX LINAXS
Y - Y+DY LINAXS

CALL PLOT(X,Y,2) LI NAXS

CALL PLOT(X+TICX, Y+TICY, 2) LINAXS
40 CALL PLOT(X,Y,2) LINAXS

C LINAXS

RETURN LINAXS

END LINAXS

386-A'B:V FT3 2 31



SUBROUTINE LOGAXS (XO ,YO ,THETA, NDEC, EXTENT) LOGAXS
C REV 19 09/18/79LOGAXS
C PURPOSE :PREPARE LOGARITHMIC AXIS ON A PLOT. LOGAXS
C LOGAXS
C DESCRIPTION OF PARAMETERS: LOGAXS
C LOGAXS
C XO,YO - STARTING POINT (IN INCHES, REL TO PLOTTER ORIGIN). LOGAXS
C LOGAXS
C THETA - ANGLE OF AXIS (DEGREES). LOGAXS
C LOGAXS
C NDECS - MAGNITUDE OF NDECS SPECIFIES NO. OF DECADES. LOGAXS
C - SIGN DETERMINES WHETHER TIC MARKS ARE TO BE PLACED LOGAXS
C ON POS. OR NEG. SIDE OF AXIS, RESP. (POS. SIDE IS LOGAXS
C TO LEFT OF PREDOMINANT DIRECTION OF TRAVEL). LOGAXS
C LOGAXS
C EXTENT- MAGNITUDE OF EXTENT SETS OVER-ALL LENGTH OF AXIS LOGAXS
C IN INCHES. IF EXTENT IS POSITIVE, TIC MARKS ARE LOGAXS
C SPACED NORMALLY (LARGE INTERVALS FIRST). IF EXTENT LOGAXS
C IS NEGATIVE, TIC MARKS ARE SPACED IN REVERSE ORDER LOGAXS
C (SMALL INTERVALS FIRST). LOGAXS
G LOGAXS
C SUBROUTINES REQUIRED : S IN, COS, PLOT (NOTE: SINGLE PRECISION). LOGAXS
C LOGAXS
C AUTHOR: W. D. FRYER, CALSPAN (MARCH 1967). LOGAXS
C LOGAXS
C PLAGIARIZED FROM CALSPAN SUBROUTINE LIBRARY (NO. CU 0036). LOGAXS
C LOGAXS

LOGICAL REVERS LOGAXS
REAL XL(18),XLO(19) LOGAXS
EQUIVALENCE (XLO(2) ,XL(I)) LOGAXS
DATA XLO/ 0.0 , 0.17609, 0.30103, 0.39794, 0.47712, 0.54407, LOGAXS
*0.60206, 0.65321, 0.69897, 0,74036, 0.77815, C0 81291, 0.84510, LOGWS

* 0.87506, 0.90309, 0.92942, 0.95424, 0.97772, 1.0 /LOGAXS
DATA RPD /1.7453293E-2/ LOGAXS

C LOGAXS
C LOGAXS

REVERS - .FALSE. LOGAXS
IF(EXTENT.LT.0.0) REVERS - .TRUE. LOGAXS

C LOGAXS
NODEC -~ IABS(NDEC) LOGAXS
SPDEC - ABS(EXTENT) /FLOAT(NODEC) LOGAXS
THR -THETA*RPD LOGAXS
COST COS(THR) LOGAXS
SINT SIN(THR) LOGAXS

C LOGAXS
TICXI -- 0.05*SINT LOGAXS
TICYl - .05*cosTr LOGAXS
TICXA --. 12*SINT LOGAXS
TICXB - -0.20*SINT LOGAXS
TICYA - 0,12*COST LOGAXS
TICYB - 0.20*COST LOGAXS
IF(NDEC.GT.0) GO TO 50 LOGAXS
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C LOGAXS

TICXI -TICX1 LOGAXS

TICYl - TICYl LOGAXS

TICX2 - -TICX2 LOGAXS

TICXA = - TICXA LOGAXS

TICYA = -TICYA LOGAXS

TICXB - -TICXB LOGAXS

TICYB - - TICYB LOGAXS

C LOGAXS

50 COST - COST*SPDEC LOCAXS

SINT - SINT* SPDEC LOGAXS

TICX2 - TICXA LOGAXS

TICY2 -TICYA LOGAXS

C LOGAXS

XD - XO LOGAXS

YD - YO LOGAXS

ND - 1 LOGAXS

N - 0 LOGAXS

C LOGAXS

C *****GO TO START POS .** LOGAXS

CALL PLOT(XO+TICXB ,YO+TICYB, 3) LOGAXS
CALL PLOT(X0,YO,2) LOGAXS

C LOCAXS
60 N - N+1 LOGAXS

Q - XL(N) LOGAXS

IF(.NOT. REVERS) CO TO 65 LOGAXS

M - 18-N LOGAXS

Q - 1.O-XL(M) LOGAXS

65 X - XD + Q*COST LOCAXS

Y - YD + Q*SINT LOGAXS

CALL PLOT(X,Y,2) LOGAXS
CALL PLOT(X+TICX1 ,Y+TICY , 2) LOCAXS

CALL PLOT (X,Y,2 )LOGAXS
C LOCAXS

N - N+1 LOGAXS

Q - XL(N) LOGAXS

IF(.NOT. REVERS) CO TO 75 LOCAXS

M - 18-N LOGAXS

Q - 1.0 -XL(M) LOCAXS

5X - XD ±Q*COST LOCAXS

Y - YD +Q*SINT LOCAXS

CALL PL.OT(X,Y,2) LOGAXS

CALL PLOT (X+TICX2,Y+-TICY2,2) LOGAXS

CALL PLOT(X,Y,2) LOGAXS

C LOCAXS

IF(N-16) 60,80,100 LOCAXS

C LOGAX S

80 TICX2 -TICXB LOCAXS

TICY2 = TICYB LOGAXS

CO TO 60 LOGAXS

C LOGAXS

100 IF(ND .EQ. NODEC) CO TO 200 LOGA.XS
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TICX2 - TICXA LOGAXS
TIGY2 - TIGYA LOGAXS
N 0 LOGAXS
XD =X LOGAXS
YD Y LOGAXS
ND =ND±I LOGAXS
GO TO 60 LOGAXS

C LOGAXS
200 RETURN LOGAXS

END LOGAXS

386-ATBIV FT3 234



FUNCTION LTIME(N) LTIME
C REV 111.2 08/08/84REVIII
C TEMPORARY FORTRAN VERSION OF S/370 ASSEMBLER LANGUAGE ROUTINE FROMLTIME
C CALSPAN LIBRARY THAT MEASURES ELAPSED CPU TIME IN UNITS OF 0.01 LTIME
C SECONDS. IT SHOULD BE REPLACED WITH AN EQUIVALENT ROUTINE BY THE LTIME
C USER TO ENABLE SUBROUTINE ELTIME TO PERFORM ON HIS COMPUTER. LTIME
C LTIME
C ORIGINAL CALSPAN ROUTINE PERFORMS AS FOLLOWS: LTIME
C IT - LTIME(O) GIVES ELAPSED CPU TIME (INTEGER NUMBER OF 0.01 LTIME
C SECOND UNITS) SINCE SUBROUTINE REFERENCE WAS LTIME
C RESET, AND RESETS THIS REFERENCE. LTIME
C IT - LTIME(1) SAME, EXCEPT THAT THE REFERENCE IS NOT RESET. LTIME
C LTIME
C PECONV
C THIS SUBROUTINE DOESN'T WORK WITH THE P-E COMPUTER PECONV
C BUT THE CODE IS LEFT HERE AS A DUMMY SUBROUTINE. PECONV
C HOWEVER, THERE IS A VERSION OF THIS SUBROUTINE THAT PECONV
C CAN BE USED, BUT IT CAN ONLY BE COMPILED WITH THE PECONV
C P-E FORTRAN 0 COMPILER. THE OBJECT DECK FOR THIS PECONV
C SUBROUTINE IS KEPT SEPARATELY AND INCLUDED IN THE PECONV
C TASK FILE WHEN THE PROGRAM IS LINKED PECONV
C PECONV

DATA KTIME/O/ LTIME
KTIME - KTIME+I LTIME
LTIME - KTIME LTIME
IF (N.EQ.0) KTIME - 0 LTIME
RETURN LTIME
END LTIME
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SUBROUTINE MAT31 (A,B,C) 14AT31
C REV 17 01/03/77M4AT31
C PERFORMS MATRIX MULTIPLICATION C - AB M4AT31
C WHERE A IS A 3X3 MATRIX, AND B AND C ARE VECTORS OF LENGTH 3. RAT31
C M4AT3 1

IMPLICIT REAL*8 (A-H,O-Z) M4AT3 1
DIMENSION A(3,3) , B(3) ,C(3) MAT"!.
C(1) - A(1,1)*B(I) + A(1,2)*B(2) + A(1,3)*B(3) MAT31
G(2) - A(2,1)*B(l) + A(2,2)*B(2) + A(2,3)*B(3) M4AT31
C(3) - A(3,1)*B(1) + A(3,2)*B(2) + A(3,3)*B(3) MAT31
RETURN M4AT 31
END MAT3 1
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SUBROUTINE MAT33 (A,B,C) MAT33
C REV 17 O1/03/77MAT33
C PERFORW MATRIX MULTIPLICATION C = AB MAT33
C WHERE A, B AND C ARE ALL 3X3 MATRICEES. 14AT33
C MAT33

IMPLICIT REAL*8 (A-H,O-Z) MAT33
DIMENSION A(3,3) , B(3,3) , C(3,3) MAT33
DO 10 1=1,3 MAT33
DO 10 J-1,3 MAT33

10 C(I,J) - A(I,1)*B(I,J) + A(I,2)*B(2,J) + A(I,3)*B(3,J) MAT33
RETURN MAT33
END MAT33
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SUBROUTINE ORTHO(P,X, L) ORTHO
C REV 03 05/31/73ORTHO
C GENERATES A SET OF RIGHT HANDED ORTHONORMAL VECTORS (P), ORTHO
C GIVEN ONE OF THE VECTORS (X), WHERE ORTHO
C P - LX3 MATRIX OF 3 ORTHONORMAL VECTORS TO BE GENERATED. ORTHO
C X - GIVEN VECTOR. ORTHO
C L - 1ST SUBSCRIPT OF P IN CALLING PROGRAM. ORTHO

C ORTHO
IMPLICIT REAL*8(A-H,O-Z) ORTHO
DIMENSION P(L,3),X(3) ORTHO

m-~2 ORTHO
N-3 ORTHO
TEST-O. ORTHO
DO 5 1-1,3 ORTHO
P (I,3) -X(I) ORTHO
D-4. -X(I)**2 ORTHO
IF(D.LE.TEST)GO TO 4 ORTHO
TfEST=D ORTHO
D=DSQRT(D) ORTHO
P(I, 1)-D ORTHO
P(I,2)-O. ORTHO
P(M, 2)-X(N)/D ORTHO
P(N,2)--X(M)/D ORTHO
P(M,1)-X(I)*P(N,2) ORTHO
P(N,1)--X(I)*P(M,2) ORTHO

4 M-N ORTHO
N-I ORTHO

5 CONTINUE ORTHO
RETURN ORTHO

END ORTHO
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SUBROUTINE OUTPUTJT(1K) OUTlPUT
C REV IV 02/01/88MISDO-L
C CONTROLS TABULATED OUTPUT Oll FORTRAN1 UNiITS (STAR.TING WJITH NO. 21) OUTPUT
C OF SELECTED O?TIONAL SEGMETT LINEAR AND ANIGULAR ACCELERATIONS,* OUTPUT
C VELOCITIES AND DISPLACE!IETS. JOINiT PARAHEES AND SELECTED DALA OUTPUT
C FROM1 ALL ALLOWJE CONTACI FORCE C0-1PUTATIONS BETIVEEN BODY SEGMENTS OUTPUT
C AND V)EHICLE COMPONENTS. OUTPUT
C OUTPUT

IMPLICIT REAL*8 (A-H.O-Z) OUTPUT
CO.% MON/CONRL/ TIMENSEG, ,NNT, NPL NBXBAG , NVE. .NGRND. OUTPUT

NS,NQSD,NFLX.mIRNSS .NWINDF * NJNTF .NPRT(36 ).NIG PAGE
COMMON/C~fATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3.60).A22(3,3,60),OUTPUT

F(3,30).TQ(3,30),~j'(30).A~I(3.3,3O) SLIP
COM!ION/SGMNTS/ D(3,3,30),WUEG(3,3O),KMEGD(3,30),U1(3,30) .U2(3,30).OUTPUT

* SEGLP(3,30),SEGL'J(3,3O),SrELA(3,30).NSYM(30) OUTPUT
COMMON/DESCRP/ PEI(3,3O),W(30).RW(3O),SR(4.60)i1A(3.6O) ,HB(3,60), SLIP

RPIII(3.30).IT(3.3.60).SPRING(5.90),VISC(7.90), OUTPUT
-- JNT(30),IPiN(30).ISI;Zu30).IGLOB(30).JOINTF(30) OUTPUT

COMMON/JBARTZ/ r-WPL( 30) ,MNlBLT( 8).MISEG( 30) .MNBAG( 6), OUTPUT
MPL(3.5.30).MBLT(3,5.8).:-SEc(3.5,30),MBAG(3.1O.6), OUTPUT
NTPL( 5,30),NTBLT( 5,8).NTSEC( 5.30) OUTPUT

COMIION/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20),.BDYTTL( 5). OUTPUT
BLTTTL(5,8).?LTTL(5,30),BACTTL(5,6),SEG(30), OUTPUT
JOINT(30) .CGS(30) .JS(30) OUTPUT

REAL DATE, COMENT,VPSTTL, BDYTTL, BLTTTL, PLTTL. BAZTTL. SEC ,JOINT OUTPUT
LOGICAL&1 CGS,JS OUTPUT
GOMMON/FORCES/PSF(7,70) ,BSF(4,20) .SSF( 10,40) .BAGSF(3,20), NCFORC

PRJNT(7.30) ,NPANEL(5) .NPSF,NBST,NSSF,NBGSF OUTPUT
COIIMON/CNSNTS/ P1 ,PADIAN,G.THIRD, EPS(24). OUTPUT

UNITL,UNITM,UITT.GP,'JTY(3) ,TU-.OPI TWOPI
COMMON/RSAVE/ XSG(3,20,3),DPMI(3,3.3),LPM1I(30), ATBILI

- ~NSG(9),MSG(20,9),MCG,MGGIN(24.5),KREF(20,9) TTHKREF
COi'ION/COMAIN/VAR(240) ,DER(240) ,DT ., HMAX. WIIN ,RSTIME, OUTPUT

* ISTEP,NSTEPS,NDINT,NEQ IRSIN. IRSOUT OUTPUT
COnMON/DAMPER/ AFSDM(3,20) ,APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDN(20)OUTPUT
COMMON/HRNESS/ BAR(15,100) ,BB(1OO) ,BBDOT(100) ,PLOSS(2,100), OUTPUT

* XLONG(20),HTIME(2).IBAR(5,100),NL(2,100), OUTPUT
NPTSPB(20) ,NPTPLY(20) .NTIIRNS(20) ,NBLTPH(5) OUTPUT

CONIION/WINDFR/ WTIME(30) ,QFU(3,5) ,QFV(3,5) .WF(3,30) ,IWIND(30) , WINDOP
-~ MWSEG(7,30),NFVSEG(6)NFVNT(5)..OWSEG(30,30) WINDOP

COl{MON/TEMPVS/ TDATA(1L4,6S),ACG(7,20),T1(3),T2(3),T3(3),T4(9) CHGIII
.T5(3,3),T6(3,3),T7(3).DNY(3t024) 80386

LOGICAL LTAPE8 , LTIIIST OUT PUT
DATA LINES/- l/, LPP/45/, NTMAX/65/ CHGIII
DATA K?4AX/20/ , NMA/22/ ,MCGMAX/5/ CHGIII

c OUTPUT
IF (IJK.NE.O) GO TO 13 OUTPUT

c OUTPUT
C SET ALL FORCE ARRAYS To ZERO. OUTPUT
c OUT PUT

DO 2 1-1,7 MISDOT
DO 2 J-1,70 IIISDOT
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2 PSF(I,J) - 0.0 MISDOT

DO 3 1-1,4 MISDOT

DO 3 J-1,20 MISDOT
3 BSF(Ij) - 0.0 MISDOT

DO 4 1-1,10 MISDOT
DO 4 J-1,40 MISDOT

4 SSF(I.J) - 0.0 MISDOT

DO 5 1=1,3 MISDOT
DO 5 J=1,20 MISDOT

5 BAGSF(I,J) -0.0 MISDOT
DO 6 I=1,7 MISDOT
DO 6 J-1,30 MISDOT

6 PRJNT(I,J) = 0.0 MISDOT
GO TO 66 OUTPUT

C OUTPUT
C LTHIST = TRUE MEANS PRINT LINE OF TIME HISTORY DATA FOR THIS OUTPUT
C TIME POINT ON EACH OUTPUT UNIT (NT). OUTPUT
C OUTPUT
C LTAPE8 = TRUE MEANS WRITE TIME HISTORY DATA ON TAPE 8. OUTPUT
C OUTPUT

13 NPRT4 = NPRT(4) + 4 OUTPUT

IF (NPRT4.LE.O .OR. NPRT4.GT.8) STOP 37 OUTPUT
IF(NPRT(26).EQ.6) GO TO 66 TGMOD1
GO TO (66,66,66,15,16,17,17,16) NPRT4 OUTPUT

15 LTAPE8 = .FALSE. OUTSTP
LTHIST -. TRUE. TGMOD1
GO TO 116 TGMOD1

16 LTHIST = .TRUE. TGMODI
LTAPE8 = .TRUE. TGMODI

GO TO 116 TGMODI
17 LTHIST = .FALSE. TGMODI

LTAPE8 = .TRUE. TGMODI
GO TO 217 TGMOD1

116 TEST - DMOD(TIME,DT) OUTSTP
TEST = DMINI(TEST,DABS(DT-TEST)) OUTSTP
IF ((NPRT(26).EQ.O.OR.NPRT(26).EQ.3).AND.TEST.GE.EPS(8)) TGMODI
LTHIST=.FALSE. TGMODI

IF(.NOT.LTAPE8.AND..NOT.LTilST) GO TO 66 FIXTTH
217 CONTINUE TGMODI

IF(NPRT(26).EQ.4) LTHIST=.FALSE. TGMODI
IF(NPRT(26).EQ.5) LTAPE8-.FALSE. TGMODI
IF(.NOT.LTAPE8.AND..NOT.LfIiIST) GO TO 66 TGMOD1
CALL ELTIME (1,8) OUTPUT
IF (LINES.GE.O) GO TO 21 FIXTTH
PREVT - -999.0 OUTPUT
LINES - 0 FIXTTH

IF (IRSIN.NE.O) GO TO 10 OUTPUT
C OUTPUT
C IST TIME IN ROUTINE, READ CARD INPUT FOR OUTPUT CONTROL. OUTPUT
C OUTPUT
C 1. NO. OF POINT TOTAL ACCELERATIONS ,POINT NOS. AND LOCATION CIGIII
C 2. NO. OF POINT REL. VELOCITIES .POINT NOS. AND LOCATION CIIGII
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C 3. NO. OF POINT REL. LINEAR DISPLACEMENTS ,POINT NOS. AND LOCATICHGIII
C 4. NO. OF SEGMENT ANGULAR ACCELERATIONS AND SEGMENT NOS. CHGIII
C 5. NO. OF SEGMENT REL. ANGULAR VELOCITIES AND SEGMENT NOS. CHGIII
C 6. NO. OF SEGMENT REL. ANGULAR DISPLACEMENTS AND SEGMENT NOS. CHGIII
C 7. NO. OF JOINT PARAMETERS AND JOINT NOS. OUTPUT
C 8. NO. OF SEGMENT WIND FORCES AND SEGMENT NOS. WINDOP
C 9. NO. OF JOINT FORCES AND TORQUE NOS. WINDOP
C 10. NO. OF CENTER OF GRAVITY AND RELATED INFORMATION WINDOP
C OUTPUT

WRITE(6,478) CHGIII
478 FORIMAT(IX,/,2X,'TABULAR TIME HISTORY CONTROL PARAMETERS') CHGIII

WRITE(6,479) CHGIII
479 FOR4AT(3X,'TYPE KSG SELECTED SEGMENTS OR JOINTS') TTHKREF

DO 20 K=1,9 WINDOP
C OUTPUT
C INPUT CARDS H.(K).(J) FOR K=I,3 OUTPUT
C OUTPUT

IF (K.LE.3) READ (5,18) KSG,KREF(1,K),MSG(I,K),(XSG(I,I,K),I=1,3) TTHKREF
18 FORMAT (16,213,3F12.6) TTIIKREF

IF (KSG.GT.KIIAX) STOP 84 CHGIII
IF (K.GT.3) GO TO 201 ATBIII
IF (KSG.LE.1) READ(5,213) IDUMY ATBIII

213 FORMAT(I2) ATBIII
IF (KSG.LE.1) GO TO 201 ATBIII
DO 205 J-2,KSG ATBIII
READ (5,210) KREF(J,K),MSG(J,K),(XSG(I,J,K),I=1,3) TTHKREF

210 FORMAT (19,13,3F12.6) TTHKREF
205 CONTINUE ATBIII
201 CONTINUE ATBIII

C OUTPUT
C INPUT CARDS H.(K) FOR K-4,9 WINDOP
C OUTPUT

IF (K.GT.3) READ (5,19) KSG,(KREF(J,K),MSG(J,K),J-I,KSG) TTHKREF
19 FORMAT(16,2213/(19,21I3)) TTHKREF

IF (KSG.GT.KMAX) STOP 85 CHGIII
WRITE (6,78) K,KSG,(MSG(J,K),J-l,KSG) TTHKREF
WRITE (6,81) (KREF(J,K),J-1,KSG) TTHKREF

78 FORMAT(' H.',Ii,IX,13,3X,2013) TTHKREF
81 FORMAT(' REF ',2013) TTrHKREF

DO 80 J-1,KSG TTIIKREF
IF(KREF(J,K).GT.NGRND.OR.KREF(JK).LT.O) STOP 55 TTHKREF

80 CONTINUE TTHKREF
IF (K.NE.7 .OR. KSG.EQ.O) GO TO 20 OUTPUT
DO 12 J-1,KSG OUTPUT
L - MSG(J,K) OUTPUT
IF (IABS(IPIN(L)).EQ.4) MSG(J,K) - -L OUTPUT

12 CONTINUE OUTPUT
20 NSG(K) = KSG OUTPUT

C ATBIII
C READ INPUT CARDS H.1O WINDOP
C ATBIII

READ (5,111) MCG ATBIII
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111 FORRAT(16) ATBIII
IF (MCG.GT.MCGMAX) STOP 86 CGIul
IF (MGG.EQ.O) GO TO 114 ATBIII
DO 113 K=1,MCG ATBIII
READ (5,112) M,N,(MCGIN(I+2,K),I=1,N) ATBIII

112 FORMAT (2413) ATBIII
IF (N.GT.NMAX) STOP 87 CHGIII
WRITE (6,117) N,(MCGIN(I+2,K),I-1,N) TTHKREF

117 FORMAT(' H.10',13,3X,2213) TTHKREF
WRITE (6,81) M TTHKREF
MCGIN(1,K) -M ATBIII

113 MCGIN(2,K) - N ATBI II
114 CONTINUE ATBI II
10 IF (.NOT.LTAPE8) GO TO 21 OUTPUT

WRITE (8) NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND,NPANEL, OUTPUT
MNPL,MINBLT,MNSEC,MINBAG,MPL,MBLT,MSEG,MBAG OUTPUT

WRITE (8) DATE,COMENT,VPSTTL, BDYTTL, BLTTTL, PLTTL, BAGTTL, OUTPUT
SEG ,JOINT ,UNITL,UNITM ,UNITT,NSG ,MSG ,XSG ,MCG, ATBIII
MCGIN,KREF,NHRNSS,NBLTPHi,NPTSPB,NSD,MSDM,MSDN CHGIII

21 IF(LTHIST) LINES- LINES + 1 FIXTTH
IF (MOD(LINES,LPP).EQ.1 AND. LTIIIST) CALL HEDING (LINES,LPP) OUTPUT
NT - 20 OUTPUT
USEC - 1000.O*TIME OUTPUT

C OUTPUT
C COMPUTE AND PRINT DATA FOR 9 TYPES OF OUTPUT ABOVE WINDOP
C OUTPUT

DO 44 K-1,9 WINDOP
IF (NSG(K).LE.O) GO TO 44 OUTPUT
KSG - NSG(K) OUTPUT
IF (K.GT.8) GO TO 440 WINDOP
J3 - 3 OUT PUT
IF (K.EQ.7) J3 - 2 OUTPUT
DO 43 JlI,KSG,J3 OUTPUT
J2 - MINO(J1+J3-1,KSG) OUTPUT
NT -NT + 1 OUTPUT

C SETUP LOGICAL UNIT CONTROL (FOR PRINTER) FOR PERKIN & ELMER PECONV
C CALL CARCON(NT,1) 80386

DO 38 !.>J1,J2 OUTPUT
L - JABS(MSC(J,K)) OUTPUTr
GO TO (,'2,24,26,29,31,34,35,601),K< WINDOP

C OUTPUT
C 1. POIN'" VOTAL ACCELERATION IN KREF(1.) REFERENCE cHOciii
C OUTPUT

22 IF(LPMI(L').EQ.O) GO TO 521 CHGIII
CALL MAT31(LPMI(1,1,L),XSG(1,J,K),T7) CHOcIII

CO TO 523 CIiciii
521 DO 522 JL-1,3 CliIiii
522 T7(JL) - XSG (,T 1,, K) CliGIII
523 CALL CROSS (WMEC(1,L),T7,Tl) CHGIII

CALL CROSS (Wt'IEG,1,L),T1,T2) OUTPUT

CALL CROSS (WMfGD'1,L),T7,T3) CUiciii
CALL MAT3I(D(1,1,L),GRAVTY,T7) ACCEL
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CALL MAT3L(D(1,1,L),SEGLA(1,L),T4) OUTPUT
DO 23 1-1,3 OUTPUT
IF(MSG(J,K).LT.O) T4(I)-T4(I)+T7(I) ACCEL
ACC(I,J) - (T4(I)+T3(I)+T2(I))/G OUTPUT

23 T1(I) - ACC(I,J) OUTPUT
IF(MSG(J,K).GE.O) GO TO 405 ACCEL
KRF=L ACCEL
IF(LPMI(KRF).NE.O) CALL DOT31(DPM4I(1,I,KRF),T1,ACC(1,J)) ACCEL
IF(KREF(J,K).EQ.1) GOTO 33 ACCEL
DO 600 11-1,3 ACCEL

600 ACC(II,J)-ACC(II,J)-GRAVTY(II)/G ACCEL
GOTO 33 ACCEL

C OUTPUT
C 2. POINT REL. VELOCITY IN KREF(2) REFERENCE CHGIII
C OUTPUT

24 IF(KREF(J,2).EQ.O) KRF - NVEI TTHKREF
IF(KREF(J,2).NE.O) KRF - KREF(J,2) TTHKREF
IF(LPMI(L).EQ.O) GO TO 524 CtiGIII
CALL MAT31(DPMI(1,l,L) ,XSG(1,J ,K) ,T7) CHGIII
GO TO 525 CHGIII

524 DO 526 JL-1,3 CHOIII
526 T7(JL) - XSG(JL,J,K) CHGIII
525 CALL CROSS (WMEG(1,L),T7,Tl) CHGIII

CALL DOT31(D(1,I,L),TI,T2) OUTPUT
DO 25 1-1,3 OUTPUT

25 T3(I) - T2(1) + SEGLV(I,L) - SEGLV(I,KRF) CHGIII
GO TO 28 OUTPUT

C OUTPUT
C 3. POINT REL. LINEAR DISPLACEM4ENT IN KREF(3) REFERENCE CHGIII
C OUTPUT

26 IF(KREF(J,3).EQ.O) KRF - NVEH TTHKREF
IF(KREF(J,3).NE.O) KRF - KREF(J,3) TTIIKREF
IF (LPMI(L).EQ.O) GO TO 76 CHGIII
CALL D0T33 (DPMI(1,1,L) ,D(I,1,L) ,T4) OUTPUT
CALL DOT31 (T4,XSG(1,J,K),Tl) OUT PUT
GO TO 77 OUTPUT

76 CALL DOT31 (D(1,1,L),XSG(1,J,K),T1) OUTPUT
77 DO 27 1-1,3 OUTPUT
27 T3(I) - Tl(I) + SEGLP(I,L) -SEGL.P(I.IKRF) CHl iil
28 IF (LPMI(KRF).EQ.O) GO TO 403 GHOlcl

CALL D0T33(DPMI(1,1,KRF),D(1,I,KRF),Tr5) GHOlcl
CALL HAT31(T5,T3,ACC(1,J)) CHCILI
GO TO 33 OUTPUT

403 CALL HAT31(D(1,1,KRF),T3,ACC(1,J)) Cli0111
33 ACC(4,J) -DSQRT(ACC(1,J)**2+ACC(2,J)**2±ACC(3,i)**2) CR0111l

GO TO 38 CliGIII
C OUT PUT
C 4. SEGMENT ANGULAR ACCELERATION IN KREF(4) REFERENCE CHGIII
C OUTPUT

29 DO 30 1-1,3 OUTPUT
ACC(I,J) - WMEGD(I,L)/(2.0*Pl) OUTIPUT

30 Tl(I) -ACC(I,J) OUTPUTf
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405 CONTINUE CGI

IF(KREF(J,K).EQ.O) GO TO 401 TTHKREF

KRF = KREF(J,K) TTHKREF

IF(LPMI(KRF).EQ.O) GO TO 402 CHGIII

CALL D0T33(DPMI(111,KRF),D(1,1,KRF),TS) CHGIII

CALL DOTT33(T5,D(1,1,L),T6) CHiGIII

CALL MAT31(T6,T1,ACC(1,J)) CH-GIII

GO TO 33 CHG III

402 CALL DOTT33(D(1,1,KRF),D(1,1,L),T6) CHGIII

CALL MAT31(T6,T1,ACC(I,J)) CHGIII

GO TO 33 CHOTIII

401 KRF -L CHG III

IF(LPMI(KRF).NE.O) CALL DOT31(DPMII(1,1.,KRF),T1,ACC(1,J)) CHGIII

GO TO 33 OUT PUT

C OUTPUT

C 5. SEGMENT REL. ANGULAR VELOCITY IN KREF(5) REFERENCE CIIGII

C OUT PUT

31 IF(KREF(J,5).EQ.O) KRF - NVEH TTHKREF

IF(KREF(J,5).NE.O) KRF - KREF(J,5) TTHKREF

CALL DOT31 (D(1,1,1L) ,Wt4MEG(1,L) ,TI) lGill

CALL MAT31 (D(1,1,KRF),T1,T2) CliGiTi

DO 32 1-1,3 OUTPUT

IF (KRF.NE.L) T2(I)-'r2(I) .WMEG(I ,KRF) PLTiNc

32 T3(1) - T2(I)/(2.O*PI) PLTINC

IF(LPMI(KRF).EQ.O) GO Tr 449 CHGIII

CALL DOT3L(DPMI(1,1,KRF) ,T3,ACC(1,J)) CHGIII

GO TO 483 CuiGill

449 CONTINUE CHGIII

DO 457 KJL-1,3 CIIGIII

457 ACC(KJL,J) - T3(KJL) CHIGII

483 ACC(4,J) - DSQRT(ACC(1,J)**2 ACC(2,J)**2+ ACC(3,J)**2) CHGIII

GO TO 38 OUTPUT

C OUTPUT

C 6. SEGMENT REL. ANGULAR DISPLACEMENT IN KREF(6) REFERENCE CHGIII

C OUTPUT

34 IF(KREF(J,6).EQ.O) KRF - NVEH TTHKREF

I?(KREF(J,6).NE.O) KRF - KREF(J,6) TTHKREF

IF (LPMI(KRF).EQ.O.ANDLPMI(L).EQ.O) GO TO 36 CGIul

IF (LPMI(L).EQ.O) GO TO 435 0110111

CALL D0T33(DPMI(I,1,L) ,D(1,l,L) ,T4) CHGIII

435 IF (LPMI(KRF).EQ.O) GO TO 43C CHiGIII

CALL D0T33(DPMI(1,1,KRF).D(1.LKRF).T5) CHGIII

436 IF (LPMI(L).NE.O) GO TO 438 0110111

CALL DOTT33(D(1,1,L) ,T5,Tl) CHGIII

GO TO 37 cliGiII

438 IF (LPMI(KRF).NE.O) CO TO 439 0110111

CALL DO'T33(T4,D(1,1,KRF) ,Tl) CliIiii

GO TO 37 CUGIII

439 CALL DOTTr33(T4,T5,TI) GIul

GO TO 37 0110111

36 CALL DOTT33(D(1,1,L),D(l1,1,KRF),T1) CHGIII

37 CALL YPRDEG(T1l,ACC(1,J)) OUTPUT
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TRACE =0.5*(T1(1)+T2(2)+T3(3)-1.O) OUTPUT
IF (TRACE.GT. 1.0) TRACE - 1.0 OUTPUT
IF (TRACE.L.T. -1.0) TRACE - -1.0 OUTPUT
ACC(4,J) = DACOS(TRACE)/RADIAN OUTPUT
GO TO38 OUTPUT

C OUTPUT
C 7. JOINT PARAMETERS OUTPUT
C OUTPUT

35 ACC(1,J) - PRJNT(1,L) OUTPUT
AGC(2,J) - PRJNT(2,L)/RADIAN OUTPUT
ACC(3,J) - PRJNT(3,L)/RADIAN OUTPUT
ACC(4,J) - PRJNT(4,L)/RADIAN OUTPUT
ACC(5,J) - DSQRT(PRJNT(5,L)) OUTPUT
ACC(6,J) - DSQRT(PRJNT(6,L)) OUTPUT
ACC(7,J) - DSQRT(PRJNT(7,L)) OUTPUT
GOTO 38 WINDOP

C WINDOP
C 8. SEGMENT WIND FORCE IN KREF(8) REFERENCE WINDOP
C WI NDOP

601 IF(KREF(J,8).EQ.O) KRF - NGRND TTHKREF
IF(KREF(J,8).NE.O) KRF - KREF(J,8) TTHKREF
CALL MAT31 (D(1,1,KRF),WF(1,L),Tr2) WINDOP
IF(LPMI(KRF).EQ.O) GO TO 602 WINDOP
CALL D0T31(DPMI(I,l,KRF) ,T2,ACC(I,J)) WINDOP
GO TO 604 WI NDO P

602 CONTINUE WI NDO P
DO 603 KJL-1,3 WINDOP

603 ACC(KJL,J) - T2(KJL) WINDOP
604 ACC(4,J) - DSQRT(ACC(1,J)**2+ACC(2,J)**2+ACC(3,J)**2) WINDOP
38 CONTINUE OUTPUT

IF (.NOT.LTAPE8) GO TO 40 OUTPUT
KK - 0 OUT PUT
12 -4 OUTPUT
IF (K.EQ.7) 12 7 OUTPUT
DO 39 J-J1,J2 OUTPUT
DO 39 1-1,12 OUTPUT
KK - KK+1 OUTPUT

39 TDATA(KK,NT-20) =ACC(I,J) OUTPUT
40 IF (.NoTr.LTHIST) GO TO 43 OUT PUT

IF (K.LE.6) WRITE (NT,41) USEC,((ACC(I,J),1-1.,4),J-JI,J2) OUTPUT
IF (K.EQ.8) WRITE (NT,41) USEC,((ACC(I,J),I-1.,4),J-JI,J2) WINDOP

41 FOR14AT(F9.3,3(3X,4F9.3) ) OUTPUT
IF (K.EQ.7) WRITE (NT,42) USFC,((ACC(1,J),I=L,7),J=JI,J2) OUTPUT

42 FORNAT(F9.3,2(F5.O,3F9.3,2X,3F9. 3)) OUTPUT
43 CONTINUE OUTPUT

GO TO 44 CliGiII
C ATBIII
C 9. JOINT FORCES & TORQUES IN KREF(9) GEOMETRIC COORDINATE SYSTEM WINDOP
C CHGIII

440 DO 860 L-1,KSG PLTINC
KRF -NVEH PLT INC
IF(KREF(L,9).NE.O) KRF - KREF(L,9) PLTINC
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LL-MSG(LK) CHG III
IF (LPMI(KRF).EQ.O) GO TO 851 CHGIII
CALL D0T33 (DPMI(1,1,KRF),D(1,1,KRF),T5) CHGIII
CALL MAT31 (T5,F(1,LL),T1) CHGIII
CALL 14AT31 (T5,TQ(1,LL),T2) CHGIII
DO 852 JJ-1,3 CHGI II
T1(JJ) - T1(JJ)/100.O CHGIII

852 T2(JJ) - -T2(JJ)/100.O OUT385
GO TO 859 CHG III

851 CONTINUE CHGIII
CALL MAT31 (D(1,1,KRF),F(1,LL),TI) CHiGIII
CALL MAT31 (D(1,1,KRF),TQ(1,LL),T2) CHGIII
DO 853 JJ-1,3 CHGIII
T1(JJ) - T1(JJ)/100.O CHGIII

853 T2(JJ) - -T2(JJ)/100.O OUT385
859 NT -NT + I ClHGIII

C P & E CARRIAGE CONTROL PECONV
C CALL CARCON(NT,l) 80386

IF (.NOT.LTAPE8) GO TO 855 CHCIII
DO 854 JL-1,3 CHGIII
TDATA (JL ,NT-20) - TI(JL) CHGIII

854 TDATA (JL+3,NT-20) - T2(JL) CHGIII
855 CONTINUE CHGIII

IF (LTHIST) WRITE (NT,857) USEC,TIT2 CHGIII
857 FORMAT(F9.3,3X,3F9.3,3X,3(2X,D10.3)) CHCIII
860 CONTINUE CHGIII
44 CONTINUE CUGI II

C ATBI II
C 10. PRINT BODY PROPERTIES WINDOP
C ATBI II

IF (MCG.EQ.O) GO TO 131 ATBI II
DO 130 NCG-1,MCG ATBIII
M - MCGIN(1,NCG) ATBI II
N - MCGIN(2,NCG) ATBIII
DO 120 J-1.9 ATBIII

120 T4(J) -0.0 ATBIII
SU3M - 0.0 ATBIII
T7(].)-O.O KINETIC
T7(2)-O.O KINETIC
DO 123 I-1,N ATBIII
K - MCGIN(I+2,NCG) ATBII I
WG - W(K)/G ATBIII
V-(SEGLV(1 ,K) .SEGLV(1 ,M) )**2 KINETIC
" +(SEGLV(2,K).SEGLV(2,M))*k2 KINETIC
" +(SEGLV(3,K)-sEGLV(3,M))**2 KINETIC
T7(1)-T7(1)+O.5*WG*V KINETIC
SUMW - SUMW + WG ATBIII
DO 121 J-1,3 ATBIII
T7(2)-T7(2)+0.5*PHII(J,K)*(WMEG(J,K).WM EC(J,M))**2 KINETIC

121 TI(J) - PHiI(J,K)*WMEC(JK) ATBIII
CALL DOT31 (D(1,1,K),Tl,T2) ATBI II
CALL CROSS (SEGLP(1,K),SEGLV(1,K),T1) ATBIII
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DO 122 J-1,3 ATBIII
T4(J ) T4(J )+ WG*SEGLP(J,K) ATBIIT
T4(J 3) - T4(J+3) + WG*SEGLV(J,K) ATBIII

122 T4(J+6) -T4(J+6) + WG*T1(J) + T2(J) ATBIII
123 CONTINUE ATBI II

T7(3)-T7(1)+T7(2) KINETIC
DO 124 J-1,3 ATBIII

124 T4(J) -T4(J)/SUMW - SEGLP(J,M) ATBIII
C ATBI II
C TRANSFORM FROM PRINCIPAL AXES TO LOCAL AXES TOMODi
C ATB IIII

IF (LPML(M).EQ.O) CO TO 330 ATBIII
CALL D0T33(DPMI(1,1,M),D(I,1,M),T5) ATBIII
CALL MAT31(T5,T4(1),T1) ATBI II
CALL KAT31(T5,T4(4),T2) ATBITI
CALL MAT3L(T5,T4(7),T3) ATBI II
CO TO 333 ATBITI

330 CONTTNUE ATBIII
CALL VIAT31 (D(1,1,M),T4(l),Tl) ATBIII
CALL MAT31 (D(1,1,M),T4(4),T2) ATBIII
CALL RAT31 (D(1,l,M),T4(7),T3) ATBIII

333 CONTINUE ATBIII
NT - NT + I ATBI II
IF (.NOT.LTAPE8) CO TO 126 ATBIII
DO 125 J-1.3 ATBIII
TDATA (J ,NT-20) - TI(J) ATBIII
TDATA (J+3,NT-20) - T2(J) ATBI II
TDATA(J+9,NT-20) - T7(J) KINETIC

125 TDATA(J+6,NT-20) - T3(J) ATBIII
126 IF (LTHIST) WRITE (NT,127) USEC,T1,T2,T3,T7 KINETIC
127 FORMAT (F9.3,3F8.3,9(1X,DIO.3)) KINETIC
130 CONTINUE ATBIII
131 CONTINUE ATBIII

C OUTPUT
C PRINT PLANE FORCES OUTPUT
C OUTPUT

MPSF - 0 OUTPUT
IF (NPL.EQ.O) CO TO 49 OUTPUT
IF (NPRT(18).EQ.1.OR.NPRT(18).EQ.7) CO TO 49 VARTTH
IF (NPRT(18).EQ.1O.OR.NPRT(18).EQ.1I) CO TO 49 VARTTH
IF (NPRT(18).GE.14) CO TO 49 VARTTH
DO 45 J-1,NPL OUTPUT

45 MPSF - MPSF + MNPL(J) OUTPUT
IF (MPSF.EQ.O) CO TO 49 OUTPUT
DO 47 JI-1,MPSF,2 OUTPUT
J2 - MINO(Jl+1,MPSF) OUTPUT
NT -NT+1 OUTPUT

C SETUP LOGICAL UNIT CONTROL (PRINTER CONTROL) FOR P & E PECONV
C CALL CARCON(NT,l) 80386

IF (.NOT.LTAPE8) CO TO 47 OUTPUT
K= 0 OUTPUT

DO 46 J=J1,J2 OUTPUT
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DO 46 1-1,7 OUTPUT

KK = KK+I OUTPUT

46 TDATA(KK,NT-20) - PSF(I,J) OUTPUT
47 IF (LTHIST) WRITE (NT,48) USEC,((PSF(I,J),I-1,7),J-JI,J2) OUTPUT
48 FORMAT(F9.3,2(F9.3,3F9.2,3F8.3) ) OUTPUT

C OUTPUT
C PRINT BELT FORCES OUTPUT
C OUTPUT

49 MBSF - 0 OUTPUT
IF (NBLT.EQ.O) GO TO 67 OUTPUT

IF (NPRT(18).EQ.2.OR.NPRT(18).GE.13) GO TO 67 VARTTH
IF (NPRT(18).GE.7.AND.NPRT(18).LE.9) GO TO 67 VARTTH
DO 50 J-1,NBLT OUTPUT

50 MBSF - MBSF + MNBLT(J) OUTPUT

IF (MBSF.EQ.O) GO TO 67 OUTPUT
DO 52 JI-I,MBSF,2 OUTPUT
J2 - MINO(JI+I,MBSF) OUTPUT
NT - NT+I OUTPUT

C LOGICAL UNIT (PRINTER CONTROL) FOR P & E PECONV
C CALL CARCON(NT,I) 80386

IF (.NOT.LTAPE8) GO TO 52 OUTPUT
KK - 0 OUTPUT

DO 51 J-JI,J2 OUTPUT
DO 51 1-1,4 OUTPUT
KK - KK+I OUTPUT

51 TDATA(KK,NT-20) - BSF(I,J) OUTPUT
52 IF (LTHIST) WRITE (NT,53) USEC,((BSF(I,J),I-1,4),J-JI,J2) OUTPUT
53 FORMAT(F9.3,4(F15.6,F12.2,3X) ) OUTPUT

C OUTPUT
C PRINT HARNESS-BELT ENDPOINT FORCES (STORED IN BSF ARRAY). OUTPUT
C OUTPUT

67 IF (NHRNSS.LE.O) GO TO 71 OUTPUT
IF (NPRT(18).EQ.3.OR.NPRT(18).EQ.11) GO TO 71 VARTTH

IF (NPRT(18).EQ.9.OR.NPRT(18).EQ.8) GO TO 71 VARTTH
IF (NPRT(18).EQ.13.OR.NPRT(18).EQ.14) GO TO 71 VARTTH
IF (NPRT(18).GE.16) GO TO 71 VARTTH

MBSF1 - MBSF + I OUTPUT

DO 68 I-1,NIIRNSS OUTPUT
68 MBSF = MBSF + NBLTPH(I) OUTPUT

DO 70 JI=MBSFI,MBSF,2 OUTPUT
J2 - MINO(JI+I,MBSF) OUTPUT
NT - NT+l OUTPUT

C LOGICAL UNIT (PRINTER CONTROL) FOR P & E PECONV
C CALL CARCON(NTI) 80386

IF (.NOT.LTAPE8) GO TO 70 OUTPUT
KK = 0 OUTPUT

DO 69 J-JI,J2 OUTPUT
DO 69 1=1,4 OUTPUT
KK = KK+1 OUTPUT

69 TDATA(KK,NT-20) - BSF(I,J) OUTPUT
70 IF (LTHIST) WRITE (NT,53) USEC,((BSF(I,J),I-1,4),J-J1,J2) OUTPUT

C OUTPUT
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C PRINT SPRING DAMPER FORCES (STORED IN BSF ARRAY). 
OUTPUT

C 
OUTPUT

71 IF (NSD.LE.O) GO TO 54 OUTPUT

IF (NPRT(18).EQ.4.OR.NPRT(18).EQ.9) GO TO 54 VARTTH

IF (NPRT(18).GE.12) GO TO 54 VARTTH

MBSF1 MBSF + I OUTPUT

MBSF - MBSF + (NSD: )/2 OUTPUT

DO 73 JI-MBSFI,MBSF,2 OUTPUT

J2 - MINO(JI+I,MBSF) OUTPUT

NT - NT+1 OUTPUT

C LOGICAL UNIT (PRINTER CONTROL) FOR P & E PECONV

C CALL CARCON(NT,l) 80386

IF (.NOT.LTAPE8) GO TO 73 OUTPUT

KK - 0 OUTPUT

DO 72 J-JI,J2 OUTPUT

DO 72 1-1,4 OUTPUT

KK - KK+I OUTPUT

72 TDATA(KK,NT-20) - BSF(I,J) OUTPUT

73 IF (LTHIST) WRITE (NT,74) USEC,((BSF(I,J),I-1,4),J'J1,J
2) OUTPUT

74 FORMAT (F9.3,4(F14.3,F12.2,4X)) OUTPUT

C 
OUTPUT

C PRINT SEGMENT CONTACT FORCES OUTPUT

C OUTPUT

54 MSSF - 0 OUTPUT

IF (NPRT(18).EQ.5.OR.NPRT(18).EQ.13) GO TO 161 VARTTH

IF (NPRT(18).EQ.1O.OR.NPR'r(18).EQ.11) GO TO 161 VARTTH

IF (NPRT(18).GE.15) GO TO 161 VARTTH

DO 55 J-1,NSEG OUTPUT

55 MSSF - MSSF + MNSEG(J) OUTPUT

IF (MSSF.EQ.O) GO TO 59 OUTPUT

DO 57 J-1,MSSF OUTPUT

NT - NT+-I OUTPUT

C LOGICAL UNIT (PRINTER CONTROL) FOR P & E PECONV

C CALL CARCON(NT,I) 80386

IF (.NOT.LTAPE8) GO TO 57 OUTPUT

DO 56 1-1,10 OUTPUT

56 TDATA(I,NT-20) - SSF(I,J) OUTPUT

57 IF (LTHIST) WRITE (NT,58) USEC,(SSF(I,J),I-1,1O) OUTPUT

58 FORNAT(2F9.3,3F9.2,3F8.3,2X,3F8.3) OUTPUT

161 CONTINUE VARTTH

C OUTPUT

C PRINT AIRBAG FORCES OUTPUT

C OUTPUT

59 IF (NBAG.EQ.O) GO TO 65 OUTPUT

IF (NPRT(18).EQ.6.OR.NPRT(18).EQ.9) GO TO 65 VARTTH

IF (NPRT(18).GE.12) GO TO 65 VARTTH

KI I OUTPUT

DO 64 J-1,NBAG OUTPUT

IF (MNBAG(J).EQ.0) CO TO 64 OUTPUT

KBAG - MNBAG(J)+NPANEL(J)+5 OUTPUT

DO 63 JI=I,KBAG,4 OUTPUT

J2 - MINO(Jl+3,KBAG) OUTPUT

386-ATBIV FT3 
249



K2 - KI+J2-JI OUTPUT

NT - NT+I OUTPUT
C LOGICAL UNIT (PRINTER CONTROL) FOR P & E PECONV
C CALL CARCON(NT,1) 80386

IF (.NOT.LTAPE8) GO TO 61 OUTPUT
KK - 0 OUTPUT
DO 60 K-KI,K2 OUTPUT
DO 60 1-1,3 OUTPUT
KK - KK+I OUTPUT

60 TDATA(KK,NT-20) - BAGSF(I,K) OUTPUT
61 IF (.NOT.LTHIST) GO TO 63 OUTPUT

IF (JI.EQ.1) WRITE (NT,75) USEC,((BAGSF(I,K),I-l,3),K-KI,K2) OUTPUT
iF (JI.NE.1) WRITE (NT,62) USEC,((BAGSF(I,K),I-1,3),K=K1,K2) OUTPUT

75 FORMAT (F9.3,3X,3F9.2,2(3X,3F9.3),3X,3F9.2) OUTPUT
62 FORMAT(F9.3,4(3X,3F9.2)) OUTPUT
63 KI - K2+1 OUTPUT
64 CONTINUE OUTPUT
65 NT = NT-20 OUTPUT

IF(NT.GT.NTMAX) STOP 56 CHGIII
IF (LTAPE8) WRITE (8) NT,USEC,((TDATA(I,J),1-I,14),J-1,NT) OUTPUT
PREVT - TIME OUTPUT
CALL ELTIME(2,8) OUTPUT

66 RETURN OUTPUT
END OUTPUT
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SUBROUTINE PANEL (DRR,ZR,JB) PANEL
C REV 111.2 08/08/84REVIII
C COMPUTES AIRBAG PARAMETERS DURING INFLATION OF BAG. PANEL
C PANEL
C GIVEN: DRR - DC MATRIX RELATIVE TO VEHICLE PANEL
C ZR - CG LOCATION IN VEHICLE REFERENCE PANEL
C PANEL
C COMPUTE: SEGLP,SEGLV,SEGLA,D,WMEG & 14MEGD FOR SEGMENT JB. PANEL
C PANEL*

IMPLICIT REAL*8 (A-H,O-Z) PANEL
DIMENSION DRR(3,3),ZR(3),T1(3),T2(3) PANEL
COMMON/COW4RL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEHi,NGRND, PANEL

NS,NQ,NSD,NFLX,NIIRNSS,NWINDF,NJNTF,NPRT(36).NPG PAGE
COMMON/SGMNTS/ D(3,3.30),W4MEG(3,30),W4MEGD(3,30),UI(3,30),U2(3,30),PANEL

SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM4(30) PANEL
CALL MAT33 (DRR,D(1,I,NVEH) ,D(1,1,JB)) PANEL
CALL MAT31 (DRR,WMEG(1,NVEHi),WMlEG(1,JB)) PANEL
CALL DOT31 (D(1,INIVEH),ZR,SEGLP(1,JB)) PANEL
CALL CROSS (WMEG(1,NVEH),ZR,Tl) PANEL
CALL DOT31 (D(1,1,NVEHi),Tl,SEGLV(.,JB)) PANEL
CALL CROSS (WMEG(1,NVEH),T1,T2) PANEL
CALL DOT31 (D(1,1,NVEH),T2,SEGLA(l,JB)) PANEL
DO 10 1-1,3 PANEL
SEGLP(I,JB) - SEGLP(I,JB) + SEGLP(I,NVEH) PANEL
SEGLV(I,JB) - SEGLV(I,JB) + SEGLV(I,NVEHi) PANEL
SEGLA(I,JB) - SEGLA(I,JB) + SEGLA(I,NVEH) PANEL

10 WMEGD(I,JB) - IWMEGD(I,NVEHi) PANEL
RETURN PANEL
END PANEL
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SUBROUTINE PDAUX (VAR,DER,NEQ,KDINT) PDAUX
C REV IV 07/24/86SLIP
C PURPOSE IS TO ACT AS INTERFACE BETWEEN INTEGRATOR AND DAUX TO PDAUX
C ACCOMODATE VARIABLE NUMBER OF FUNCTIONS TO BE INTEGRATED. PDAUX
C PDAUX
C ARGUMENTS: PDAUX
C VAR - ARRAY OF NEQ STATE VARIABLES UPDATED BY DINT. PDAUX
C DER - ARRAY OF NEQ DERIVATIVES TO BE SUPPLIED BY DAUX. PDAUX
C NEQ - NUMBER OF STATE VARIABLES AND DERIVATIVES. PDAUX
C KDINT - INTEGRATION STEP NUMBER IN DINT. PDAUX
C PDAUX

IMPLICIT REAL*8 (A-H,O-Z) PDAUX
DIMENSION VAR(3,1),DER(3,I) PDAUX
COMIION/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAC,NVEHi,NCRND, PDAUX

*NS,NQ,NSD,NFLX,NHlRNSS,NWINDF,NJNTF,NPRT(36),NPG PACE
COI4MON/SGMNTS/ D(3,3,30),WIIEG(3,30),WMEGD(3,30),UI(3,30),U2(3,30),PDAUX

SEGLP(3,30),SECLV(3,30),SEGL.A(3,30),NSYM(30) PDAUX
COMIION/DESCRP/ PHiI(3,30j,W(30),RW(30),SR(4t,60),HA(3,60),HB(3,60), SLIP

*RPHil(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), PDAUX
JNT(30),IPIN(30),ISlINC(30),IGLOB(30),JOINTF(30) PDAUX

COM1MON/TITLES,' DA'rE(3) ,COMPNT(40) ,VPSTTL(20) ,BDYTTL(5), PDAUX
BL.TTTL(5,8),PLTTL(5,30),BAGTTL(5,6),SEG(30), PDAUX
JCINT(30),CGS(30),JS(30) PDAUX

REAL DATE,COMIENT,VPSTTL-,BDYTTL BLTTTL, PLTTL, BAGTTL, SEG,JOINT PDAUX
LOGICAL*1 CGS,jo' PDAUX
COMMON/INTEST/ SGTEST(3,4,30),XTEST(3,120),SEGT(12O),REGT(120) PDAUX
REAL SEGT PDAUX
COMMON/FLXBLE/ HIF(4,12,8),B42(3,3,24),V4(3,8),NFLEX(3,8) PDAUX
COM1NO1N/CEULER/ IEULER(30),HIR(3,3,90),ANG(3,30),ANGD(3,30), SLIP

FE(3,30),TQE(3,30),CONST(5,30) SLIP
COMIION/TEMPVS/ T(3,30) ,VXT(3) ,Df-IIY(35020) 80386
DIMENSION SD(3,3,30) , EI(30) ,NTST(30) ,LSEG(30) ,RGTTL(4) PDAUX
LOGICAL LSEG PDAUX
DATA NTST/30*0/ PDAUX
DATA RGTTL/8IIANG VEL ,8HLIN VEL 811ANG ACC 811LIN ACC /PDAUX
CALL ELTIME(1,6) PDAUX
MBAG - NCRND PDAUX
IF (NTSTr(l),NE.O) CO TO 10 PDAUX
LSEC(l) - .FALSE. VAXCHC
NTST(1) - I ATBI II
DO 5 M-2,MBAG ATBIII
LSEC(M) -ISINC(M).GE.0 .AND. JNT(M-1)."NE.0 ATBIII
IF (IABS(IPIN(M-1)).CE.5.AND.IEULER(n4-).CE.O) LSEC(M)-.FALSE. SLIP

5 NTST(M) - M PDAUX
NTST(NGRND) -- NGRND PDAUX
LSEG(NGRND) - TRUE. PDAUX
IF (NFL-X.EQ.O) GO TO 10 PDAUX
DO b .j"1,NFLX PDAUX
M - NFLEX(2,J) FDAUX

6 NTST(M) - -M PDAUX
10 IF (KDINT.EQ.4) GO TO 48 PDAUX

IF (KDINT.GT.O) GO TO 20 PDAUX
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C PDAUX
C KDINT-O IMPLIES INITIAL CALL FRO:-I DINT - DAUX TO SUPPLY It.IIL DU

C VALUES TO STATE VARIABLES AlND COMPUTE VALUE OF NEQ. P DAlti
C PDAUX
C PDAUX
C (A) SET Q TO IDENTITY OUATERNION PDAUX
C PDAUX

N = 0 PDAUX
DO 12 M-lMBAG PDAUX
IF (NTST(M).LT.O) GO TO 12 PDAUX
N - N+l PDAUX
REGT(N) = RGTTL(1) PDAUX
SEGT(N) - SEG(M) PDAUX
EI(N) - 1.0 PDAUX
DO 11 1-1,3 PDAUX
XTEST(I,N) - SGTEST(I.1,M)-k*2 PDAUX

11 VAR(I,N) - 0.0 PDAUX
*12 CONTINUE PDAUX

C PDAUX
C (B) SEGLP OF REFERENCE SEGMENTS PDAUX

C PDAUX
DO 14 M=1,MBAG PDAUX
IF (LSEG(M)) GO TO 14 PDAUX
N - N+1 PDAUX
REGT(N) - RGTTL(2) PDAUX
SEGT(N) - SEG(M) PDAUX
DO 13 1=1,3 PDAUX
XTEST(I,N) - SGTEST(I,2,M)**2 PDAUX

13 VAR(I,N) - SEGLP(I,M) PDAUX
14 CONTINUE PDAUX

c PDAUX
*C (C) WIMEG PDAUX

c PDAUX
DO 16 M=1,MBAG PDAUX
IF (NTST(M).LT.O) GO TO 16 PDAUX
N - N+1 PDAUX

REGT(N) - RGTTL(3) PDAUX
SEGT(N) - SEG(M) PDAUX
DO 15 1-1,3 PDAUX
XTEST(I,N) - SGTEST(I,3,M)**2 PDAUX

15 VAR(I,N) - WMEG(I,M) PDAUX

1.6 CONTINUE PDAUX
C PDAUX
C (D) SEGLV OF REFERENCE SL'ThENTS PDAUX

C PDAUX
DO 1.8 M-1,MBAG PDAUX
IF (LSEG(M)) GO TO 18 PDAUX

=, N+1 PDAUX
REGT(N) -RGTTL(4) PDAUX
SEGT(N) - SEG(M) PDAUX

DO 17 1-1,3 PDAUX
XTEST(I,N) - SGTEST(I,4,M)**2 PDAUX
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17 VAR(I,N) - SEGLV(I,M) PDAUX
18 CONTINUE PDAUX

NEQ - 3*N PDAUX
GO TO 40 PDAUX

20 IF (KDINT.NE.1) GO TO 30 PDAUX
C PDAUX
C KDINT = 1, 1ST STEP IN ADVANCING INTEGRATING INTERVAL, PDAUX
C SAVE DC MATRICES IF TIME HAS ADVANCED. PDAUX
C PDAUX

N = 0 PDAUX
DO 22 M=1.MBAG PDAUX
IF CNTST(M).LT.O) GO TO 22 PDAUX
N = N+1 PDAUX
DO 21 J-1,3 PDAUX
DO 21 1=1,3 PDAUX

21 SD(1,J,N) -D(I,J,M) PDAUX
22 CONTINUE PDAUX

C PDAUX
C KDINT > 0,1 - FETCH SAVED DC MATRICES AND UPDATE BY CURRENT THETA.PDAUX
C PDAUX
C (A) UPDATE D BY Q PDAUX
C PDAUX

30 N - 0 PDAUX
DO 32 M=1,MBAG PDAUX
IF (NTST(M).LT.O) GO TO 32 PDAUX
N - N+1 PDAUX
EDOTE -VAR(I,N)**2 + VAR(2,N)-k*2 + VAR(3,N)**2 PDAUX
IF (EDOTE.GE.1.O) KDINT - -KDINT PDAUX
IF (KDINT.LE.O) GO TO 99 PDAUX
E1(N) -DSQRT(1.0-EDOTE) PDAUX
CALL DSETQ(SD(1,1,N),VAR(l,N),EDOTE,E(N),D(I,I,M1)) PDAUX

32 CONTINUE PDAUX
C PDAUX
C KDINT > G STORE STATE VARIABLES INTO PROGRAM ARRAYS. PDAUX
C PDAUX
C (B) SEGLP OF REFERENCE SEGMENTS PDAUX
C PDAUX

DO 35 M-1,MBAG PDAUX
IF (LSEG(M)) GO TO 35 PDAUX
N - N+I PDAUX
DO 34 1-1,3 PDAUX

34 SEGLP(I,M) - VAR(I,N) PDAUX
35 CONTINUE PDAUX

C PDAUX
C (C) W4MEG PDAUX
C PDAUX

DO 31 M-'1,MBAG PDAUX
IF (NTST(M).LT.O) GO TO 31 PDAUX
N - N+l PDAUX
DO 36 1=1,3 PDAUX

36 WMEG(I,M) -VAR(I,N) PDAUX
31 CONTINUE PDAUX
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C PDAUX
C (D) SEGLV OF REFERENCE SEGMENTS PDAUX
C PDAUX

DO 38 M=1,MBAG PDAUX
IF (LSEG(M)) GO TO 38 PDAUX
N - N+1 PDAUX
DO 37 1-1,3 PDAUX

37 SEGLV(I,M) -VAR(I,N) PDAUX
38 CONTINUE PDAUX

C PDAUX
C GALL DAUX ROUTINE TO COMPUTE DERIVATIVES PDAUX
C PDAUX

40 GALL DAUX(O) PDAUX
*C PDAUX

C STORE DERIVATIVES FOR INTEGRATING SUBROUTINE. PDAUX
C PDAUX
C (A) DERIVATIVE OF Q PDAUX
C PDAUX

N -O PDAUX
DO 39 M-1,MBAG PDAUX
IF (NTST(M).LT.O) GO TO 39 PDAUX
N -N+I PDAUX
CALL CROSS(VAR(1,N),WMEG(1,M),VXT) PDAUX
DO 41 1-1,3 PDAUX

41 DER(I,N) - O.5*(E1(N)*WMEG(I,M) + VXT(I) )PDAUX
39 CONTINUE PDAUX

NQUAT -N PDAUX
C PDAUX
C (B) SEGLV OF REF-ERENCE SEGMENTS PDAUX
C PDAUX

DO 43 M-1,MBAG PDAUX
IF (LSEG(M)) GO TO 43 PDAUX
N - N-K PDAUX
DO 42 1-1,3 PDAUX

42 DER(I,N) - SEGLV(I,M) PDAUX
43 CONTINUE PDAUX

C P DAUX
C (C) WMEGD PDAUX
C PDAUX

DO 47 M=1,MBAG PDAUX
IF (NTST(M).LT.O) GO TO 47 PDAUX
N -N+1 PDAUX
DO 44 1-1,3 PDAUX

44 DER(I,N) - WMEGD(I,M) P DAUX
47 CONTINUE~ PDAUX

C PDAUX
C (D) SECLA OF REFERENCE SECtIENTS PDAUX
C PDAUX

DO 46 M-1,14BAC PDAUX
IF (LSEG(M)) CO TO 46 PDAUX
N -N+1 PDAUX
DO 45 1-1,3 PDAUX
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45 DER(I,N) - SEGLA(I,M) PDAUX
46 CONTINUE PDAUX

IF (KDINT.NE.4) GO TO 99 PDAUX
48 N= 0 PDAUX

DO 51 M-1,MBAG PDAUX
IF (NTST(M).LT.O) GO TO 51 PDAUX
N = N+1 PDAUX
E1(N) = 1.0 PDAUX
DO 50 1=1,3 PDAUX
DER(I,N) - 0.5*WMEG(IN) PDAUX

50 VAR(I,N) - 0.0 PDAUX
51 CONTINUE PDAUX
99 IF (KDINT.EQ.2) KDINT - NQUAT PDAUX

CALL ELTIME(2,6) PDAUX
RETURN PDAUX
END PDAUX
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SUBROUTINE PLEDG(AREAL, BD, PL) PLEDG
CREV IV 12/11/87HYFIX

IMPLICIT REAL*8(A-H,O-Z) PLEDG

LOGICAL AREAL PLEDG

DIMENSION BD(24),PL(24) HYFIX

DIMENSION HAREA(2,2,5),ZC(3,14),X(3),UV(3,2),IV(14) HYFilX

C SHARED WITH PLELP-PLSEGF HYFIX
COMMON/TEMPVS/DMNT(3,3),DHNT(3,3),DUM(18),TM(3),R(3),R4(3), HYFIX

X DUM2(9),UP(3),VP(3),U(3),V(3),EU(3),EV(3),ET(3), HYFIX

X A(2),B(2),CC(2),DUM4(12),TH1(3),XH(3),RMD(3),RND(3), HYFIX

X APT(2,2,2) ,AC(2,2) ,BC(2,2) ,AFP,E(2,2) ,DELT,AREA, HYFIX
X AB,BB,BT(2),XNC(3),UiI(3),P,AMR,FM,T4(3),ALIM(2,2) HYFIX

DMMY (34965) 80386

EQUIVALENCE (UV(l,1),U(1)) HYFIX

EQUIVALENCE (ALIM(1,1),BMIN),(ALIM(1,2),AMIN) HYFIX

EQUIVALENCE (ALIM(2,1),BMAX),(ALIM(2,2),AMAX) HYFIX

EQUIVALENCE (AC(I,1),BBl),(AC(1,2),AAI) HYFIX

EQUIVALENCE (AC(2,I),BB2),(AC(2,2),AA2) HYFIX

EQUIVALENCE (BC(1,1),AB1),(BC(1,2),BA1) HYFIX

EQUIVALENCE (BC(2,I),AB2),(BC(2,2),BA2) HYFIX

c HYFIX

AREA -0.0 PLEDG
AREAL - FALSE. PLEDG

CALCULATE CENTER OF ELLIPSE IN PLANE PLEDG

C T4 IS VECTOR FROM CENTER OF ELLIPSOID TO CENTER OF ELLIPSE PLEDG

DO 10 I - 1,3 PLEDG
T4(I) FM*XH(I) HYFIX

10 XNC(I) -XNC(I) + T4(I) PLEDG
C XNC PI TO CENTER OF ELLIPSE PLEDG

C PUT PLANE VECTORS IN ELLIPSE SYSTEM TH IS PLANE VECTOR PLEDO

IF (BD(1).LT.O.O) CALL KAT33(BD(8),DMNT,DHNT) HYPER
IF (BD(1).LT.O.O) CO TO 20 H~YPER
DO 15 I - 1,3 HYPER

DO 15 J - 1,3 HYPER

15 DHNT(I,J) - DMNT(I,J) HYPER

20 CALL MAT3I(DHNT,PL( 8),UP) HYPER
CALL MAT31(DHNT,PL(13),VP) HYPER

CALL MAT31(DHNT,PL(18), U) HYPER

CALL MAT31(DHNT,PL(21), V) HYPER
C U IS P2 -P1, V IS P3 -P1, PLANE VECTOR IS TM PLEDG

CALCOLATE CENTER FROM P1 IN U, V COORDINIATES PLEDG

13(1) - (UP(1)*XNC(1) + UP(2)*XNC(2)/ UP(3)*XNC(3))/PL( 12) PLEDO

B3(2) - (VP(1)*XNC(1) + VP(2)*XNC(2) + VP(3)*XNC(3))/PL(17) PLEDG

AM IN - -B(1) IIYFIX
AMX- 1.0 - B(1) HYFIX

BMIN - -B(2) HYFIX

BMPAX - 1.0 - B(2) HYFIX
C GET ELLIPSE EQUATION PLEDC

DO 25 1 - 1,2 HYPER

DO 25 J - 1,2 HYPER

25 E(I,J) - 0.0 HYPER

IF (BD(1).CT.O.O) CO TO 35 HYPER
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C TREAT HYPER AS ELLIPSE FOR FIRST GUESS HYPER

DO 30 I 1,3 HYPER

EU(I) - U(I)*BD(I+16) HYPER
30 EV(I) - V(I)*BD(I+16) HYPER

C GET INTERSECTION OF PLANE WITH BOX HYFIX
CALL HYBOX(BD(2),TH,T4,MB,ZC,IV) HYPER
IF (MB.LT.6) GO TO 140 HYPER
GO TO 40 HYPER

35 CALL MAT31(BD(7),U,EU) HYPER
CALL MAT3L(BD(7),V,EV) HYPER

40 DO 45 K -1,3 HYPER
E(1,1) =E(1,1) + U(K)*EU(K) HYPER
E(1,2) =E(1,2) + V(K)*EU(K) HYPER

45 E(2,2) -E(2,2) + V(K)*EV(K) HYPER
DELT - E(1,1)*E(2,2) - E(1,2)**2 PLEDG

C WHAT ABOUT AMR FOR HYPER?? 1 - FM**P ? HYFIX

R2D - AMR/DELT HYF IX
COMPUTE BOUNDS OF ELLIPSOID LOCATION OF MAX AND MIN ALPHA HYFIX

AA2 - DSQRT(E(2,2)*R2D) HYFIX

AMl - -AA2 HYFIX
C BA IS VALUE OF BETA AT AT ALPHA MAX HYF IX

BAl - E(1,2)*AA2/E(2,2) HYFIX
BA2 - -BAl HYFIX
IF (BD(l).GE.-2.O) GO TO 50 HYPER
CALL IIYBND(MB,ZC,IV,UP,-1.,X) HYPER

CALL HIYLIM(AA1,U,BA1,V, FM,XH,X,Bi)) HYFIX
50 AMIN - DMAX1(AA1,AMIN) HYFIX

IF (AMIN.GE.AMAX) GO TO 140 HYFIX
IF (BD(l).GE. -2.0) GO TO 55 HYPER
CALL HYBND(MB,ZC,IV,UP, 1. ,X) HYPER
CALL HYLIM(AA2 ,U,BA2 ,V, FM,XHi,X,BD) HYFI X

55 AMIAX - DMINI(AA2,AMAX) HYFIX
IF (AMIN.GE.AMAX) GO TO 1.40 HYPER

COMPUTE BOUNDS OF ELLIPSOID LOCATION OF MAX AND MIN BETA HYFIX
BB2 - DSQRT(E(1.,1)*R2D) HYFIX
BBI - -BB2 HYF IX

C AB IS VALUE OF ALPHA AT AT BETA MAX HYFIX

ABI - E(1,2)*BB2/E(1,1) HYFIX
AB2 - *ABI HYFIX
IF (BD(I).GE.-2.O) GO TO 60 HYP ER
CALL HYBND(MB,ZC,IV,VP,-l.,X) HYPER
CALL HYLIM(BB1,V,AB1,U,FM,XFH,X,BD) H~YFI X

60 BMIN - ,AXI(BBI,BMIN) HYFIX

IF (BMIN.GE.BMAX) GO TO 140 HYFIX
IF (BD(l).GE. -2.0) GO TO 65 HYPER
CALL HYBND(MB,ZC,IV,VP, 1. ,X) H~YPER
CALL IiYLIM(BB2 ,V,AB2 ,U, FM,XIH,X,BD) HYFIX

65 BMAX - DMINI(BB2,BMAX) IIYFIX

IF (BMIN.GE.BMAX) GO TO 1.40 HYPER
COMPUTE ALPHA'S AT BMIN AND BMAX; BETA'S AT AMIN AND A1MAX IF NOT ON HYFIX
C ELLIPSOID HYFIX

IF (BD(1).LT. -2.0) GO TO 80 HYPER
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DO 76 L - 1,2 HYPEX
K -3 - L HYFIX
DO 75 J -1,2 HYPER

DIS - 0.0 HYFIX
AFP - BC(J,L) HYFIX
IF (ALIM(J,L).EQ.AC(J,L)) GO TO 74 HYFIX
AP- ALIM(J,L)/E(L,L) HYFIX
DISC -AMR/E(L,L) - DELT*AFP**2 HYFIX
DIS = 0.0 HYFIX
IF (DISC.GT.O.O) DIS -DSQRT(DISC) IIYFIX
AP- -AFP*E(1,2) NYFIX

74 APT(1,J,L) - DR4AX1 (AFP-DIS,ALI1M(1,K)) HYFIX
APT(2,J,L) - DMIN1 (AFP+DIS,ALIM(2,K)) IIYFIX

75 CONTINUE HYPER
76 CONTINUE HYF IX

GO TO 95 HYPER
80 DO 90 L - 1,2 HYPER

K - 3 - L HYFIX
DO 89 J - 1,2 HYFIX
DIS - 0.0 HYFIX
BT(1) - BC(J,L) HYFIX
BT(2) - BC(J,L) HYFIX
IF (ALIM(J,L,).EQ.AC(J,L)) GO TO 88 HYFIX
M - 2 HYFIX
IF (ALIM(J,L).LT.O.O) M - 1 HYFIX
CM - BC(M,L)/AC(M,L) HYFIX
CL -ALIM(JPL)*CM HYFIX
DO 82 I - 1,3 HYFIX

82 RII(I) - T4(1) + ALIM(J,L)*(UV(I,K) + CtM*UV(I,L)) HYFIX
DO 85 I - 1,2 HYFIX
CALL HYVAL(BT(I) ,UV(1,L) ,RN,BD, I) HYFIX

85 BT(I) - BT(I) + CL HYFIX
88 APT(1,J,L) - DMAX1 (BT(l),ALlM(1,K)) HYFIX

APT(2,J,L) - DMIN1 (BT(2),ALIM(2,K)) HYFIX
89 CONTINUE HYFIX
90 CONTINUE HYP ER

C SET UP LEGAL BOUNDARIES HYFIX
C APT L-lI L -2 HYFIX
C A-(BMIN) A-(BMAX) B-(A.IIN) B-(AMAX) HYFIX
C A+(BMIN) A+(BMAX) B±(AIIIN) B+(AMAX) HYFIX
C SET UP IIAREA (LINE SEGMENTS) CL.OCKWISE STARTING WITH A14IN HYFIX

95 L - 0 HYFIX
HAREA(I,1,L+1) - AMIN HYFIX
HAREA(2,1,L~l) - APT(2I1,2) HYFIX
IAREA(I,2,L+1) - AMIN HYFI X
HAREA(2,2,L+l) - APT(1,1,2) HYFIX
IF (APT(2,1,2).GE.APT(I,1,2)) L - L +1 HYFIX
HiAREA(l,1,L+I) - APT(1,1,l) HYFIX
IIAREA(2,1,L+l) -BMIN H~YFI X
HAREA(1,2,L44) -APT(2,1,1) HYFIX
HAREA(2,2,L4-I) - BMIN HYFIX
IF (APT(2,1,1).GE.APT(1,1,1)) L - L IHYFIX
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HAREA(1,1,L+1) - AMAX HYFIX
HAREA(2,1,L-) - APT(1,2,2) HYFIX
HAREA(1,2,L±1) - AMAX HYFIX
HAREA(2,2,L+1) - APT(2,2,2) HYFIX
IF (APT(2,2,2).GE.APT(1,2,2)) L =L + 1 HYFIX
HAREA(1,1,L+1) - APT(2,2,I) HYFIX
HAREA(2,1,L 1) - BMAX HYFIX
HAREA(1,2,L+1) - APT(1,2,1) HYFIX
HAREA(2,2,L+1) - BMAX HYFIX
IF (APT(2,2,1).GE.APT(1,2,1)) L L + 1 HYFIX
IF (L.LE.1) GO TO 140 HYFIX
HAREA(1,1,L+1) - HAREA(1,I,1) HYFIX
HAREA(2,1,L+1) - HAREA(2,1,1) HYFIX
IF (BD(1).GE.-2) CALL PLREA(L,HAREA,AREA,AB,BB,E,DELT,AMR) HYFIX
IF (BD(l).LT. -2) GALL HYREA(L,HAREA,AREA,AB,BB) HYFIX
AREAL - AREA.GT.O.O HYFIX
IF (.NOT.AREAL) GO TO 140 HYPER

C HY PER
DO 120 I - 1,3 HYPER
RM(I) - AB*U(I) + BB*V(I) + T4(I) HYPER

120 RlID(I) -RM(I) HYPER
COMPUTE POINT ON ELLIPSOID BELOW CENTROID (CONTACT POINT?) PLEDG
CONVERT PLANE VECTOR, ET - E*TM PLEDG
C TRY TO USE OTHER LOGIC HYFIX

IF(BD(1).LT.O.O)GO TO 130 HYPER
CALL MAT31(BD(7),TM,ET) PLEDO
A2 - TM(1)*ET(l) + TM(2)*ET(2) +TM(3)*ET(3) PLEDG
Al - AB*(TM(1)*EIU(1)+TM(2)*EU(2)+TM(3)*EU(3)) HYFIX
1+FM+ BB*(TM(1)*EV(1)+TM(2)*EV(2)+TM( 3)*EV(3)) HYFIX
Al - AL/A2 HYF IX
AO - (AB**2*E(l,1) + 2.*AB*BB*E(1,2) B-B*-.'2*E(2,2) -AMR)/A2 HYFIX
DISC - A1**2 - AO PLE DC
IF(DISC.LT.O.O)DISC - 0.0 PLEDG
P = Al + DSQRT(DISC) PLEDO
GO TO 140 HYPER

COMPUTE FOR HYPER HYPER
130 CALL IYVAL(CA,TH,R.M,BD,1) HYFIX

P -- CA HYFIX
CALL DOT31(BD(8),RID,RI) H~YPER

140 RETURN HIYPER
END PLEDG
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SUBROUTINE PLELP(M,MM, N, NN,NT) PLELP
C REV IV 02/07/87HYPER

IMPLICIT REAL*8(A-H,O-Z) PLELP
LOGICAL AREAL EDGE
COMFON/TABLES/MXNTI,MXNTB,MIXTBl,MIXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)PLELP
COMIION/SGIMNTS/ D(3,3,30),WMEG(3,30),WJMEGD(3,3O),U1(3,30),U2(3,30),PLELP

SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM4(30) PLELP
COUIMON/FORCES/PSF(7,7O),BSF(4,20),SSF(10,4O),BAGSF(3,20), NCFORG

PRJNT(7,30),NPANEL(5),NPSF,NBSF,NSSF,NBGSF PLELP
CON1,UON/CNTSRF/ PL(24,30),BELT(20,8),TrPTS(6,8),BD(24,40) EDGE
COMIION/CSTRNT/ A13(3,3,24) ,A23(3,3,24) 1331(3,3,24) ,B32(3,3,24) , PLELP

* ~i1IT(3,3,12),RK1(3,12),RK2(3,12) ,QQ(3,12) ,TQQ(3,12),PLELP
RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), PLELP
KQ1(12),KQ2(12),KQTYPE(12) PLELF

COMMON/RSAVE/ XSG(3,20,3),DPMI1(3,3,30),LPMI(30), TGMOD7
NSG(9),MSG(20,9),MCG,MCGIN(24,5),KREF(20,9) TGMOD7

COMMON/TEMPVS/DMNT(3,3),TEMP(3,3),B(3,3),XMN(3),RLN(3),XMI(3), PLELP
*TM(3),R(3),RII(3),DMNWN(3),RLM(3),RN(3),VMIN(3),VR(3), PLELP
*WNM(3),IWCM(3),WCN(3),VREL(3),FFM(3),FR(3),TQM(3), PLELP

TQN(3),TQNT(3),T(3),Hi(3),TH(3),XHI(3),RMD(3),RND(3), EDGE
* TD(3) ,TT4(3,4) ,TT5(3,4) ,XNC(3) ,UlH(3) ,P,AMIR,FM,CF, EDGE
*VRM4,VRT,VRTS,VRTEST,TF,ELOSS,MICF,NCF,DHM Y(34964) 80386

CALL ELTIME(1,21) PLELP
CALL DOTT33(D(1,1,M) ,D(1,1,N) ,DMNT) PLELP

DO 10 I1 1,3 PLELP
10 XMN(I) -SEGLP(I,M) - SEGLP(I,N) PLELP

CALL MAT31(D(1,1,M),XMN,X4M) PLELP
CALL MAT3I(DMNT,PL(1,NN),TM) PLELP
CALL MAT3I(DMNT,Pl.(5,NlN),TD) EDGE
BET - 0.0 EDGE
J -3 HYP~ER
IF(BD(1,MM).ILT.O.O) J -4 HYPER

DO 15 1-1,3 EDGE
j - j+I HY PER
XNC(I) - MMI( I) + BD(J,,MM) -TD(l) HYPER

15 BET - BET - TM(I)*XNC(I) EDGE
C EDGE
C BET IS FROM CENTER OF FIGURE TO PLANE EDGE

IF(BD(1,t4N).GT.O.O)GO TO 30 HYPER
C PUT PLANE VECTOR INTO HYPER HYPER

CALL MAT31(BD(8,MI),TM,TH) H~YPER
CALL MAT31(BD(8,MM),XNC,UH1) HYPER
DO 20 I1 1,3 HYE

XNC(I) -UH(I) HYPER
UII(I) -DABS (TH(l) )-BD(1+1,tHI.I)/BD(I 19,M11-) HYPER
R(I) -BD(1+19,MM)/(BD(fl19,MM) - 1.0) HYPER

20 RND(I)- Uli(I)**R(I) HYPER
ALP - IIYPEN(BD(1,MM),R,RND) HYPER

DO 25 1 - 1,3 HYPER
POW - 1.O/(BD(I+-19,M1M) - 1.0) HYP ER
Xii(I) =DS IGN,,(BD (I1- 1,1MN) *(Ulf(1) *ALP) **POW,,Tit(1) HYPER

25 RND(I) =XH(I) HYP ER
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BTE - TH(1)*XH(1) + TH(2)*XH(2) + TH(3)*XH(3) HYPER

FM - BET/BTE HYPER

AMR - 1.0 - DABS(FM)**(-BD(,M4)) H~YPER

GO TO 35 HYPER
C CODE FOR ELLIPSE XH - E'T EDGE
C EDGE

30 GALL MAT31(BD(16,MM),TM,XH) HYPER

BTS - TM(1)*XH(1) + TM(2)*XH(2) + TM(3)*XH(3) EDGE

BTE = - DSQRT(BTS) PLELP
FM - BET/BTS EDGE

AMR - 1.0 -BET*FM EDGE
C EDGE

35 P - BET - BTE HYPER

PSF(1,NFSF) - P PLELP
MGF -NTAB(NT+1) PLELP

NCF -- MCF PLELP
IF(NGF.GT.O)CFQQ(NGF) - -999. PLELP

IF(P.LE.O.O) GO TO 85 HYPER

C EDGE
c GALL EDGE ROUTINE TO FIND IF ELLIPSOID INTERSECTS FINITE PLANE EDGE

C IF IT DOES; AREAL WILL BE TRUE, P WILL BE PENETRATION AT CENTROID EDGE
C AND RM WILL BE LOCATION OF CENTROID EDGE
C RM IS REFERENCED TO CENTER OF ELLIPSOID EDGE

C USE OLD FORMULA FOR ROLL-SLIDE?, I.E. ROLL-SLIDE SHOULDN'T EDGE
C CALL PLEDG EDGE
C EDGE

LT - NTAB(NT) EDGE
IF(TAB(LT+22).LE.O.O)GO TO 40 HYPER

C EDGE
IF (AMR.L.E.O.O) GO TO 85 HYPER
IF (BD(1,MM).LT.O.O.AND.BD(23,MII).NE.O.0) STOP 22 HYPER

GALL PLEDG(AREAL,BD(1,II) ,PL(1,NN)) EDGE

IF(.NOT.AREAL)GO TO 85 HYPER
PSF(1,NPSF) -P EDGE

C EDGE
40 IF (TAB(LT+22).GT. -2.O.AND.AMIR.LE.O.O) GO TO 85 HYPER

RHO - 0.0 H~YPER

IF(MCF.GT.O)RHO - TAB(MCF-4) PLELP
BETE - 1.0 + RHO*P/BTE H~YPER

IF(BD(l,MM).GT.O.O)BETE -BETE/BTE HYPER

IF(BD(l,M).LT.O.O)CALL DOT3LI(BD (8,1),RND, XH) HYPER

TRT a P*(l.O - RHO) EDGE

- 3 HYPER

IF(BD(1,NII).LT.O.O)J - 4 HYPER

DO 45 1 - 1,3 HYPER

j - J+ I HYPER
IF(TAB(LT+22).LE.O.O)RM(l) - BETE*XH(I) EDGE

lF(TAB(LT+22).GT.O.0)RlN(I) - RMA(I) - TRFTTM1(I) EDGE
RLM(I) -RN(I) + BD(J,141) HYPER

45 RN(I) -RLM(I) + XMM(I) H~YPER

CALL DoT3l(DlMNT,RN,RLlll) PLELP
IF (TAB(LT+22).GT.O.O) GO TO 55 HYPER
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IF (TAB(LT+22).GT.-3.O.AND.TAB(LT+22).LT.O.O) GO TO 55 HYPER
C EDGE
C GHECK( BOUNDARY USING OLD METHOD EDGE

DO 50 I 8,13,5 HYPER
IF(PL(I 4,NN).LE.O.O)GO TO 50 HYPER
DIST = RLN(1)*PL(I ,NN) PLELP

* + RLN(2)*PL(Ii1,NN) PLELP
* + RLN(3)*PL(I+2,NN) - PL(I+3,NN) PLELP

IF((DIST.LE.O.O).OR.(DIST.GT.PL(I+4,NN ))) GO TO 85 HYPER
50 CONTINUE HYP ER

C EDGE
55 CALL PLSEGF(M,N,NT) H~YPER

C DMNWN,VMN,VR,WNM,WCM,WCN,VREL, FFM, FR,TQM,TQN,TQNT,T EDGE
C FM,CF,VRM,VRT,VRTS,VRTEST,TF,ELOSS EDGE
C EDGE
C STORE RESULTS EDGE

DO 60 I - 1,3 HYPPER
60 PSF(I+4,NPSF) - RLN(I) HYPER

IF(LPMI(N).NE.O) CALL DOT3I(DPMI(1,1,N),RLN,PSF(5,NPSF)) EDGE
IF(MCF.LT.O)GO TO 65 HIYPER
PSF(2,NPSF) - FM PLELP
PSF(3,NPSF) - 0.0 PLELP
TRT - TF**2 - FM**2 PLELP
IF(TRT.GT.O.O) PSF(3,NPSF) - DSQRT(TRT) PLELP
PSF(4,NPSF) - TF PLELP
GO TO 85 HYPER

C PLELP
C ROLL-SLIDE REVISED 8/18/85 PLELP

65 DO 70 I 1,3 HYPER
70 PSF(I+1,NPSF) - T(I) HYPER

IF(BD(1,MM).LT.O.O) STOP 28 HYPPER
CALL CROSS(TM,WNM,TH) EDGE
GALL MAT31(BD(16,t*I),TrH,UH) EDGE
TRT - (TM(1)*UH(1) + TM(2)*UH(2) + Tm(3)*u1I(3))/BTS EDGE
DO 75 I 1 ,3 HYPPER

75 RMD(I) -DABS(BETE)*(UHl(I) - TRT*XH(I)) HYPER
GALL CROSS(DMNWN,TM,TH) EDGE
CALL CROSS(WNM,RMD,XNG) EDGE
SQQ(NCF) -0.0 PLELP
DO 80 1 - 1,3 HYPER

80 SQQ(NCF) = SQQ(NGF) + TM',(I)*XNC(I) - 2.O*TH(I)*VR(I) HYPER
CALL DOT31(D(1,1,M) ,XNC,RQQ(I,NCF)) EDGE

85 CALL ELTIME(2,21) HYPER
RETURN PLELP
END PLELP
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SUBROUTINE PLREA(L,H,AREA,AB,BB, E,D,R) HYFIX
C REV IV 12/11/87HYFIX

IMPLICIT REAL*8(A-H,O-Z) PLREA
COMPUTES AREA AND CENTROID (TRUE AREA - AREA*IUxVI/6) HYFIX
C lUxVj IS NEVER COMPUTED IUxVI - UxV.T - AREA OF PARALLELOGRAM PLREA
C THIS ROUTINE WILL ONLY BE CALLED IF THERE IS AN INTERSECTION PLREA

DIMENSION H(2,2,5),E(2,2) HYFIX
AREA -0.0 PLREA
AB = 0.0 PLREA
BB -0.0 PLREA
IF (L.LE.1) GO TO 15 HYFIX
C - R/DSQRT(D) HYFIX
C12 -2.0*R/D HYFIX
Cll - C12*E(l,l) HYFIX
C22 - C12*E(2,2) HYFIX
C12 - C12*E(1,2) HYFIX
DO 10 1 - 1,L HYFIX

COMPUTE FOR STRAIGHT LINE SEGMENTS HYFIX
AR -H(,1,1)*H(2,2,I) -H(I,2,I)*fi(2,1,I) HYFIX
IF (AR.EQ.0.O) GO TO 5 HYFIX
AB - AB + AR*(H(1,1,I) + H(1,2,I)) HYFIX
BB - BB + AR*(H(2,1,I) + H(2,2,I)) HYFIX
AREA - AREA + AR HYFIX

COMPUTE FOR ELLIPSE HYFI X
5 AR -H(1,2,I)*H(2,1,1+1) - H(1,1,1+1)*H(2,2,I) HYFIX

IF (AR.EQ.0.O) GO TO 10 HYFIX
ARC - AR/C HY FIX
IF (DABS(ARC).GT.1.0) ARC - DSIGN(l.ODO,ARC) HYFIX
AR - C*DASIN(ARC) HY FIX
X21 - H(1,1,1+1) -11(1,2,I) HYFIX
Y21 - H(2,lI+1) - 1(224) HYFIX
AB - AB + C12*X21 +C22*Y21 H~YFI X
BB - BB - C11*X21 -C12*Y21 HYFI X
AREA - AREA + AR HYFIX

10 CONTINUE HYFIX
IF (AREA.LE.O.0) GO TO 15 HYFIX
AREA - 3.O*AREA HYFIX
AB - AB/AREA P LR~EA
BB - BB/AREA PLR EA

C AREA - AREA/6.0 HYFIX
15 RETURN PLREA

END PLREA
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SUBROUTINE PLSECF(M,N,NT) PLSEGF
C REV 111.5 09/O3/85TGMOD7

IMPLICIT REAL*8 (A-H,O-Z) PLSEGF
COM14ON/SGMNTS/ D(3,3,3O),WMEC(3,3O),W4MEGD(3,3O),U-.(3,3O),U2(3,3O),PLSECF

*SEGLP(3,30),SEGLV(3,30),SECLA%(3,30),NSYM(30) PLSEGF
COMI4ON/CSTRNT/ A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), PLSZ-OF

HHT(3, 3, 12) ,RKI(3, 12),RK2(3, 12) ,QQ(3, 12),TQQ(3, 12),PLSEGF
*RQQ(3,12),HIQQ(3,12),SQQ(12),CFQQ(12), PLSECF

KQI(12),1{92(12),KQTYPE(12') PLSEGF
COMMON/TEMPVI/ CREST,TTI(3),RII(3),R21(3),JSTOP(4,2,30) PLSEGF
COMON/TABLES/MXNTI,M.XNTB,I4XTrBI,I4XTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB

C THIS COM.MON/TEMPVS/ IS SHARED BY PLELP, PLSECF AND SEOSEG. PLSEGF
COMIION/TEMPVS/DMNT(3,3),TEMP(3,3),B(3,3),XIN(3),RLN(3), M4(3), PLSEGF

TM(3),R(3),RM(3),DMINWN(3),RLM(3),RN(3),VMN(3),VR(3),PLSEGF
*WMN(3),WCM(3),WCN(3),VREL(3),FFM(3),FR(3),TQM(3), PLSEGF
*TQN(3),TQNT(3),T(3),H(3),T(3),'f2(3),RMD!13),RND(3), PLSEGF

TD(3) ,TT4(3,4) ,TT5(3,4) ,T3(3) ,T4(3) ,P,ANIR,FM,CF, FLSEGF
VRM ,VRT,VRTS,VRTEST,TF,ELOSS,MICF,N'CF,T5(3) ,T6(3) TGMOD7

* ,DMMY(34958) 80386
VRTEST - 2.0 PLSEGF
CALL, MAT31(DMNT,WMEG(1,N) ,DMNWN) PLSEGF
DO 15 1-1,3 PLSEGF'
VMN(l) - SECLV(Ij!) - SEGLV(I,N) PLSi7G3J

15 WMN(I) - DMNWN(I) - WMEG(I,M) PLSEGF
CALL D0T31(D(1,1,M),TM,T) PLSEGF
CALL MAM31(D(1,1,M),VMN,VR) PLSEGF
CALL CRCSS(WMEG(1,M-) ,RLM,WCM) PLSEGF
CALL CROSS(DMNWN,RN,WCN) PLSEGF

0.0- O PLSEGF
DO 16 1-1.,3 PLSEGF
VR(I) - VR(I) + WCM(I) - WCN(1) PLSEGF

16 VRN - VR4 + VR(I)*TM(I) PLSECF
VRT - 0.0 PLSECF
DO 17 1-1,3 PLSECF
VREL(I) - VR(I) - VRII*TMkI) PLS ECF

17 VRT - VRT + VREL(\I)**2 PLSECF
VRT -DSQRT(VRT) P LSEG i'
CF - EVAL -D (P,NTAB(NT+5),1) PLSEGF
LT - NTABN'r) PLSEGF
TAB(LT) - P PLSEGF
Fil - 1. 0 PLSEGF
PDOT - -V ..M PLSEGF
ELOSS -0. ) PLSEGF
IF (0MCF.CT.0) CALL FRCDFL(P,PDOT,NT,1,FM,,ELOSS) PLSECF
VRTS - VR' PLSEGF
IF (VRTr.Ll'.VRTEST) VRT - VRTESI'/(2.0-VRT/VRTEST) PLSECF
FF - DABS(FM)*CF/VRT PLSEC;F
IF (NCF.GT.O.AND.i'QTYPE(NCF).EQ 6) FF-O.O PLSECF
FS - (VRTS-VRT)/VR' PLSEGF
IF (NCF.ClT.O.AND.KQTYPE(N'CF).EQ 6) FS-O.0 PLSEGF
TF -0.0 PLSEGF
L - LT+18 PLSECF
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DO 18 1-1,3 PLSEGF
L - U-i PLS EGF
FFM(I) - FM*TM(I) + FF*VREL(I) + FS*TAB(L) PLSEGF
TF = TF + FFM(I)**2 PLSEGF
TTI(I) -T(I) PLSEGF
R1I(I) - RLM(I) PLSEGF

18 R21(I) - RLN(I) PLSEGF
TF - DSQRT(TF) PLSEGF
MT - NTAB(NT+5) PLSEGF
CREST - TAB(MT+3) PLSEGF
CALL DOT31 (D(1,1,M),FFM,FR) PLSEGF
IF (MCF.LE.O) GO TO 21 PLSEGF
CALL CROSS (RLM,FFM,TQM) PLSEGF
CALL CROSS (RN,FFM,TQNT) PLSEGF
CALL D0T31 (DMNT,TQNT,TQN) PLSEGF
DO 19 1-1,3 PLSEGF
U1(I,M) - U1(I,M) + FR(I) PLSEGF
Ul(I,N) - U1(I,N) - FR(I)N PLSEGF
U2(I,M) - U2(T,M.) + TQM(I) PLSEGF

19 U2(I,N) - 1J2(I,N) - TQN(I) PLSECF
IF /,NCF.LE.O) GO TO 23 PLS EGF

21 DO 22 1-1,3 PLSEGF
IIQQ(I,NCF) - FR(I)/TF PLSEGF
TQQ(I,NCF) - T(I) PLSEGF
RK1(I,NCF) - RLM(I) PLSEGF

22 RK2(I,NCF) - RLN(I) PLSEGF
CFQQ(NCF) - CF PLSEGF
MT - NTAB(NT+5) PLSEGF
IF (KQTYPE(NCF).EQ.3) CFQQ(NCF) -TAB(MT+4) PLSEGF

23 RETURN PLSEGF
END PLSEGF
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SUBROUTINE PLTXYZ(P,C) PLTKYZ
C REV !11.5 05/30/85VEHICL
C STORES PLOT CHARACTER (C) INTO PLOTYZ, PLOTXZ AND PLOTXY ARRAYS PLTKYZ
C IN VEHICLE REFERENCE FOR POINT (P) GIVEN IN INERTIAL REFERENCE. PLTXYZ
C PLTXYZ

IMPLICIT REAL*8 (A-H,O-Z) PLTXYZ
COMMON/CONTRL/ TIME. NSEG ,NJNT ,NPL. NBLT. NEAG . NVEH .NCR.ND, PLTXYZ

NS, NQ, NSD, NFI X NHRNSS. IJINDF.NNTF NPRT(36) ,NKPG PAGE
COXN*ON/SGMNTS/ D(3,3,30),WMEG(3,30),WMECD(3.30),UI(3,30),U2(3,30),PLTXYZ

SEGLP(3,30),SEGLV(3.30) .SEGLA(3..30) .NSYM(30) PLTXYZ
COMMON/VPOSTN/ ZPLT(3),SPLT(3),AX.V(3.6) .VAT.AB(6.501,6). VEHICL

VTO(6) ,VDT(6) .TIMEV(6) ,OMEGV(6) .NVTAB(6) ,INDXV(6) PLTXYZ
COMMON/TEMPVS/ DUM(IOl) ,PLOTYZ(96,55) .FLOTXZ(96. 55) .PLOTXY(96. 55) PLTXYZ

DMMY (33032) 80386
LOGICAL*1 C, PLOTYZ. PLOTXZ. PLOTXY PLTXYZ
DIMENSION P(3),TMF(3), XYZ(3) PLTXYZ
DATA NPLTZ/96/ , NPLTX/55/ PLTXYZ

C PLTXYZ
C CONVERT P FROM INERTIAL TO VEHICLE REFERENCE BY PLTXYZ
C XYZ - DVEH(P-XCOMP) PLTXYZ
C PLTXYZ

DO 10 1-1.3 PLTXYZ
10 TMP(I) - P(l) - SEGLP(I,NVEH) PLTXYZ

CALL H-AT31(D( 1,1 ,NVEII) ,TMP .XYZ) PLTXYZ
C PLTXYZ
C CONVERT XYZ INTO PLOT CORDINATES IX.[YIZ AND PLTXYZ
C IF WITHIN PLOT LIMITS. STORE C IN PLOTYZ, PLOTXZ AND PLOTXY. PLTXYZ
C PLTXYZ

IX = SPLT(I)*XYZ(1) + ZPLT(l) + 0.5 PLTXYZ
IZ = SPLT(3)*XYZ(3) + ZPLT(3) + 0.5 PLTXYZ
IF (IZ.LT.1 .OR. IZ.GT.NPLTZ) GO TO 11 PLTXYZ
LY - SPLT(2)*XYZ(2) +ZPLT(2) +0.5 PLTXYZ
IF (IY.GE.1 .AND. IY.LE.NPLTX) PLOTYZ(IZ.IY) = C PLTXYZ
IF (IX.CE.1 .AND. IX.LE.NPLTX) Pl'OTXZ(iZIlX) -C PLTXYZ

11 IY - -SPLT(3)*XYZ(2) + ZPLT(2) + 0.5 PLTXYZ
IF (IY.LT.1 .OR. IY.GT.NPLTZ) CO TO 99 PLTXYZ
IF (IX.CE.1 .AND. IX.LE.MPLTX) PLOTXY(IY, IX) -C PLTXYZ

99 RETURNll PLTXYZ
END P LTXYZ
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SUBROUTINE POSTPR( PRDT) POSTPR
C REV IV 02/01/88MISDOT
C CONTROLS GENERATION OF PRINTED TABULAR TIME HISTORIES POSTPR
C AND PLOTS BY THE VALUE OF NPRT(4) AS FOLLOWS: POSTPR
C POSTPR
C VALUE OF TIME POSTPR
C NPRT(4) HISTORIES PLOTS POSTPR
C POSTPR
C +4 **NO POSTPR
C +3 YES YES POSTPR
C +2 YES NO POSTPR
C +1 YES POSTPR
C 0 **NO POSTPR
C -1 NO YES POSTPR
C -2 YES NO POSTPR
C -3 YES YES POSTPP.
C POSTPR
C **TIME HISTORIES WERE PRINTED BY SUBROUTINE OUTPUT. POSTPR
C POSTPR

COMIION/CDINT/ JDTPTS(18) ,ZZ(lOOO.3) ,DMN,.Y(8068) 80386
C NOTE: THIS OVERWRITES COMMON /CDINT/. POSTPR

COM'-MON/CONTRL/ TIME, NSE , NJNT, NPL, NBLT ,NBAG , NVEH , NCRND, POSTPR
-- NS,NQ,NSD,NFLX,NHlRNSS,NW,,INDF,NJNTF,NPRT(36),NPG PAGE

REAL*-8 TIME POSTPR
COI*IION/FORCES/PSF(7,70),BSF(4,20),SSF(1O 40),BAGSF(3 20), NGFORC

PRJNT(7,30),N]PANIEL(5),N.PSFNBSF,NSSF,NBGSF POSTPR
REAL*-8 PSF,BSF,SSF,BAGSF,PRJNT POSTPR
COMMON/TITLES/ DATE(3) ,GOMENT(40) ,VPSTTL(20) ,BDYTTL(S). POSTPR

BLTTTL(5,8),PLTTL(5,30),BAGTrTL(5,6),SEG(30), POSTPR
JOINT(30),CGS(3O),JS(30) POSTPR

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL, PLTTL, BAGTTL,SEG,JOINT POSTPR
LOGICAL*I CGS,JS POSTPR
GO-MON/GNSNTS/ PI,RADIAN,G,TIIIRD,EPS(24), POSTPR

*UNITL,UNITM,UNITT.GRAVTY(3) ,'TWOPI TWOPI
REAL*8 PI,RADIAN.G,THIlRD,EPS,UN.ITL,UNJITM.,UNITT.GCRAVTY,TtOPI 80386
COMMON/JBARTZ/ MNPL( 30),MNBLT( 8),MNSEG( 30),MNBAG( 6), POSTPR

MPL(3,5,30),MBLT(3,5,8),M-SEG(3,5,30),MBAG(3,1O,6), POSTPR
NTPL( 5,30),NTBLT( 5,8)JITSEG( 5,30) POSTPR

COM1OtF~ APSDM1(3,2O),APSDN(3,2O),ASD(5,2),SDI.1(2O),MSDN(2O)POSTPR
REAL*8 .. ,APSDN,ASD POSTPR
COl-lMON/HRNESS/ BAR(15,100),BB(100),BBDOT(IOO),PL.OSS(2,100), POSTPR

-- XLONG(20),FITIME(2),IBAR(5,I0O),NL(2,100), POSTPR
*NPTSPB(20),NPTPLY(20),NITHRNZS(20),NBLTPHi(5) POSTPR

REAL*8 BAR,BB,BBDOT,PLOSS,XLONG,HITIMIE POSTPR
GOMMON/RSAVE/ XSG(3,20,3),DPMI1(3,3,30),LPMI1(30), ATBIII

NSG(9),MSG(20,9),MICG.M'CGIN(24,5),KREF(20,9) TTHKREF
REAL*8 XSG,DPMI ,TDATA,U~lSEG,PIRDF, TES~i , TESTr2.VDTI TGMOD1
REAL*8 VDTr2 ,R30,R26 T(;M'OD 1

C tNOTE: SUBROUTINES POSTPR & iEDING SHARE THIS COMMItON/TEMIPVS/. PosTrpR
C THE FIRST DIMENSION OF XL\BP,YLB, PLB1 AAND PLIB2 SHOULD BE THE SAME POSTPR
C AS THE VALUE ASSIGNED TO NW6O HC IS THE NUIMBER OF W ORDS THAT POSTPIR
C IS NECESSARY TO CONTAIN 60 CONSECUTIVE CHARACTERS DEPENDING ON THIEPOSTPR
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C COMPUTER SYSTEM THIS PROGRAM IS OPERATING ON. THE VALUE OF NW60 POSTPR
C SHOULD BE 15 ON IBM 360 AND 370, 10 ON UNIVAC 1108, 6 ON CDC 6600.POSTPR
C THE LAST TERM IN FORMAT 13 BELOW SHOULD BE 15A4(IBM), 10A6(UNIVAC)POSTPR
C OR 6A10(CDC). ALSO, THE FIRST DIMENSION OF PLDATA IN SUBROUTINE POSTPR
C HEDING SHOULD BE 97(IBM), 77(UNIVAC) OR 61(CDC). REDIM2
C POSTPR

COMMON/TEMPVS/ TDATA(14 ,65) ,HEDATA(470), POSTPR
XO(20),XN(20),XL(20),XS(20),XLAB(15,20),PLBI(15,20),POSTPR
YO(20),YN(20),YL(20),YS(20),YLAB(15,20),PLB2(1S,20),POSTPR

-'NYP(20),MX(2,20),MY(2,10,20),NX(20),NY(20), POSTPR
* NXLAB(20) ,NYLAB(20) ,NPLB1(20) ,NPLB2(20), POSTPR
*USEC(45),Z(1000,25),ZTTH(14,45,65),IDIMMY 80386

CHARACTER*4 XLAB ,YLAB, PLB 1, PLB2 80386
COMM-ON/DEVICE! IDEF, OPORT,iMODEL 80386
LOGICAL LTABH, PLOT POST PR
DATA LPP/45/ , NZD1/1000/, NZD2/25/ PLTINC
DATA NW6O/15/ POSTPR
LTABH - .FALSE. POSTPR
LPLOT = .FALSE. POSTPR
NPRT4 - IABS(NPRT(4)) POSTPR
LPLOT -NPRT4.EQ.1 .OR. NPRT4.EQ.3 POSTPR
LTABH - NPRT4.EQ.2 .OR. NPRT4.EQ.3 POSTPR
IF(NPRT(26).EQ.4) LTABH -. FALSE. TGMOD1
IF(NPRT(26).CE.5) GO TO 99 TGMOD1

C POSTPR
C READ INPUT CARD H.11 TO CONTROL COMPUTATION OF HIC, HSI &1 CSI. WINDOP
C POSTPR

READ (5,11) JDTPTS POSTPR
WRITE(6,700) NPG PACE
NPG-NPG t1 PACE

700 FORMAT(1H1,122X,'PAGE' ,I5/,2X, PAGE
'POSTPROCESSOR CONTROL PARAMETERS'&,/ PAGE

WRITE(6, 701) CHGIII
701 FORMAT(13X, 'IIC & HSI POINT' ,7X, 'CSI POINT') CHG1III

WRITE(6,702) JDTPTS(1),JDTPTS(2) CHGIII
702 FORMAT(5X,'H.11',IOX,12,17X,12,//) WINDOP

NDPT - 0 POSTPR
IHIC - 0 TGMOD I
126 -0 TGMODl
ITSTl - 0 TGMOD 1
ITST2 - 0 TGMOD 1
IF(NPRT(26).LT.O) 126 -IABS(NPRT(26)) TGMOD1
IF(JDTPTS(1).GT.0.OR.JDTPTS(2).GT.O) THIC = 1 'rCMOD1
IF(NPRT(30).EQ.O.AND.NPRT(26).EQ.3) ITSTI- 1 TGMODI
IF(NPRT(30).LT.I26) ITST2 =I TOIIODI
IF(IIIC.EQ.1.AND.ITSTIl.EQ.I) WRITE(6, 751) TGMOD I
IF(IHIC.EQ.1.AND.ITST2.EQ.l) WRITE(6,752) NPRT(30),126 TCMOD1

751 FORIIAT(3X, 'WARNING' LOGIC OF INPUT INDICATES USER ANTICIPATES HICTCMOD1
*, SI AND) CSI TO BE COMPUTED BASED ON DATA FOR EVERY SUCCESSFUL' , TCMOD1

2/,IOX, 'INTEGRATION STEP, YET DATA W AS STORED (W-,RITTEN TO TAPE8) EVTGMODl
*ERY DT.') TGMODl

752 FORM AT(3X,'WARNINC! LOGIC OF INPUT INDICATES USER ANTICIPATES HICTOMODI
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*, HSI AND CSI TO BE COMPUTED BASED ON DATA FOR EVERY ',12,/,10X,' TGMOD.
*INTEGER MULTIPLE OF DT, YET DATA WAS STORED (WRITTEN TO TAPE8) EVETCHODi
*RY ',12,' INTEGER MULTIPLE OF DT.') TGMODI
IF(JDTPTS(1).GT.O.AND.NPRT(26).EQ.2.AND.NPRT(30).LT.1) STOP 91 TGMOD1
IF(JDTPTS(2).GT.O.AND.NPRT(26).EQ.2.AND.NPRT(30).LT.1) STOP 92 TGMODI
IF (JDTPTS(l).NE.O) NDPT - NDPT + I POSTPR
IF (JDTPTS(2).NE.O) NDPT - NDPT + I POSTPR
IF (.NOT.LPLOT .AND. .NOT.LTABH .AND. NDPT.EQ.O) GO TO 99 POSTPR
CALL ELTIME (1,36) POSTPR
IF (.NOT.LPLOT) GO TO 20 POSTPR

C POSTPR
C READ INDICES OF VARIABLES TO BE PLOTTED AND POSTPR
C ARGUMENTS TO SUBROUTINE SLPLOT ON CARDS 1. POSTPR
C POSTPR
C INPUT CARD 1.1 POST~PR
C POSTPR

READ (5,11) NPLT , (NYP(K),K-1,NPLT) POSTPR
11 FORM4AT (1814) POSTPR

IF(NPLT.GT.O.AND. ITSTI.EQ. 1) WRITE(6,753) TGMO0DI
IF(NPLT.GT.O.AND.ITST2.EQ.1) WRITE(6,754) NPRT(30),126 TGMOD1

753 FORMAT(3X,'WARNING! LOGIC OF INPUT INDICATES USER ANTICIPATES PLOTGMOD1
*TS TO BE COMPUTED BASED ON DATA FOR EVERY SUCCESSFUL INTEGRATION STGMODI
*TEP' ,/,LOX,'YET DATA WAS STORED (WRITTEN TO TAPE8) EVERY DT.') TGMOD1

754 FORMAT(3X, 'WARNING! LOGIC OF INPUT INDICATES USER ANTICIPATES PLOTGMODI
*TS TO BE COMPUTED BASED ON DATA FOR EVERY ' ,12,/,1OX, 'INTEGER MULTTGMOD1
*PLE OF DT, YET DATA WAS STORED (WRITTEN ro TAPES) EVERY ',12, TGMODl

I INTEGER MULTIPLE OF DT. ') IGMOD 1
IF (NPLT.LE.O) LPLOT - FALSE. POSTPR
IF (.NOT.LPLOT) GO TO 20 POSTPR
DO 15 K-I,NPLT POSTPR
NYPLT - NYP(K) POSTPR

C POST PR
C INPUT CARD I.2.K POSTPR
C POSTPR

READ (5, 11) RX(1,K), MX(2,K) , (M'-Y(1,J,K), MY(2.J,K) , J-1,NYPLT) POSTPR
C POST PR
C INPUT CARD I.3.K POSTPR
C POSTPR

READ (5,12) NX(K), XO(K), XN(K), XL(K), XS(K) POSTPR
12 FORMAT (14 , 4X , 4F8.0 POSTPR

C POST PR
C INPUT CARD I.4.K POSTPR
C POSTPR

READ (5,12) NY(K), YO(K), YN(K), 'ii(K), YS(K) POSTPR
C POST PR
C INPUT CARD I.5.K POSTPR
C POST PR

READ (5,13) NXLAB(K), (XLAB(I,K),I~I,N1W'6O) POSTPR
13 FORMAT (14 , 4X , 15A4) POSTPR

C POSTPR
C NOTE - ABOVE FORMIAT1 ASSUMES 14 A1,11A,:tuMERIC CHiARACTERS FOR SINGLE POSTPR
C PRECISION WAORDS ON IBM 360 AIND 370 COMPUTERS THE 15A4 TERM IN THEPOSTPR
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C FORMAT WILL HAVE TO BE CHANGED ON NON-IBM COM4PUTERS TO PRODUCE A POSTPR
C CONTINUOUS STRING OF 60 CHARACTERS IN CORE MEMORY. POSTPR

C POSTPR
C INPUT CARD I.6.K POSTPR
C POSTPR

READ (5,13) NYLAB(K), (YLAB(I,K),I=l,NW60) POSTPR
C POSTPR
C INPUT CARD 1.7.K POSTPR
C POSTPR

READ (5,13) NPLBI(K), (PLB1(I,K),I-1,NW6O) POSTPR
C POSTPR
C INPUT CARD I.8.K POSTPR
C POSTPR

15 READ (5,13) NPLB2(K), (PLB2(I,K),I-1,NW6O) POSTPR
C CHGIII
C WRITE OUT PLOTTING CONTROL DATA CHGIII
C CHGIII

WRITE(6 ,703) CHGIII
703 FORM4AT(4X, 'PLOTTING CONTROLS',/) CHG III

WRITE(6 ,704) CHGIII
704 FORMAT(12X,'NO. PLOTS',1IX,'NO. OF Y VARIABLES PER PLOT') CHGIII

WRITE(6,705) NPLT,(NYP(JK),JK.1,NPLT) CHGIII
705 FORM4AT(5X, '1.1' ,7X,12,7X,20(12,2X)) CHGIII

WRITE(6 ,706) CHGI II
706 FORI4AT(12X, 'MXI MX2 MYlA MY2A MYIB MY2B MYIC MY2C MYLD MY2D MYlE MCHGIII

*Y2E MYIF MY2F MfYiG MY2G MYIH MY2H MYlI MY21 MYIJ MY2J') CHGIII

DO 730 IJ-1,NPLT CHGIII
WRITE(6,707) IJ,MX(I,IJ),MX(2,IJ). CliciGI
*(MY(1,L,IJ) ,MY(2,L,IJ) ,L-'1,NYP(IJ)) CHGIII

707 FORMAT(5X, '1.2.' ,12,2X.12,2X,I2,2X,20(12,3X)) CHGIII
730 CONTINUE CHGIII

WRITE(6 ,708) CHGIII
708 FORMAT(14X,'NX',8X,'XO',9X,'XN',8X,'XL'.9X,,'XS') CHGIII

DO 731 IJ-1,NPLT CHGIII
WRITE(6,709) IJ,NX(IJ),XO(IJ),XN(IJ),XL(IJ),XS(IJ) CHGIII

709 FORMAT(5X, '1.3.' ,12,2X,I3,4X,4(F8.3,2X)) CHGIII
731 CONTINUE CHGIII

WRITE(6 ,710) CHGIII
710 FORMAT(14X,'NY',8X,'YO',9X,'YN',8X,'YL',9X,'YS') CHGIII

DO 732 IJ-1,NPLT CHGIII
WRITE(6,711) IJ,NY(IJ) ,YO(IJ) ,YN(IJ) ,YL(IJ) ,YS(IJ) CliGIII

711 FORMAT(5X,'I.4.',I2,2X,13,4X,4(F-8.3,2X)) CHCIII
732 CONTINUE CHG1I

WRITE(6,712) CHGIII
712 FORMAT(12X,'NXLAB',15X,'XL\B') CUGciii

DO 733 IJ-1,NPLT CHGITI
WRITrE(6,713) IJ,NXLAB(Ii),(XL-.AB(L.,TJ),L,-l,NW,60) cliciI1

713 FSRHAtlT(5X,'I.5.',I2,2X,I3,5X,15A4) CUCi~iI
733 CONTINUE CliciGT

WRITE(6 ,714) ClUGIll
714 FORMAT(12X, 'NYLAB' ,15X, 'LAB' ) CliGI II

DO 734 IJ-1,NPLT lGi~ll
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W.RITE(6,715) IJ,NYLAB(IJ),(YLAB(L,IJ),L-1,NW6O) CHGIII

715 FORMAT(5X,'I.6.',I2,2X,I3,5X,15A4) CHGIII
734 CONTINUE CHGI II

WRITE(6 ,716) CHGIII
716 FORIAT(12X,'NPLB1',15X,'PLBI') CGIul

DO 735 IJ-1,NPLT CGIul
WRITE(6,717) IJ,NPLB1(IJ),(PLB1(L,IJ),L-1,NWJ6O) CGIul

717 FORMAT(5X, '1.7.' ,I2,2X,I3,5X,15A4) CGIul
735 CONTINUE CGOIl

WRITE(6,718) CHGI II
718 FORMAT(12X, 'NPLB2' ,1SX, 'PLB2') CHGIII

DO 736 IJ-1,NPLT CHOXIII
WRITE(6,719) IJ,NPLB2(IJ),(PLB2(L,IJ),L=1,NW46O) CGIul

719 FORIIAT(5X, '1.8.' ,I2,2X,I3,5X,15A4) CGIul
736 CONTINUE GHGIII

C POSTPR
C READ TIME HISTORY DATA FROM TAPE 8. POSTPR
C POSTPR

20 NPTS -0 POSTPR
LINES 0 POSTPR
IF (NPRT(4).GT.O) REWIND 8 POSTPR
READ (8,END=.29) NSEG,NJNT,NPL,NBLT,NBAO,NVEH4,NGRND,NPANEL, POSTPR

MNPL,MNBLT,MINSEG,MINBAO,MPL,MBLT,MSEO,MBAG POSTPR
READ (8, END-29) DATE,GOMENT,VPSTTL, BDYTTL, BLTTTL, PLTTL,BAOTTL, POSTPR

*SEG,JOINT,UNITI.,UNITM1,UNITT,NSO,MSG,XSG,MICO, ATBIII

MCGIN,KREF,NHIRNSS,N BLTPHi,NPTSPB,NSD,MSDM,MSDN CHGIII
21 READ (8,END='29) NT, UMSEC, ((TDATA(I,J),I=1,14),J-1,NT) POSTPR

R30 -1.ODO TOMODI
IF(NPRT(30).GT.O) R30 - NPRT(30) TGMODI
VDT1 -R30*PRDT TOMOD 1

TESTI DMOD(UMSEC,VDT1) TOMODI
TESTI DMINI(TEST1,DABS(VDTI -TESTI)) TGMOD1
IF(NPRT(30).GT.O.AND.TEST1.OT.EPS(4)) CO TO 25 TOMODI
NPTS - NPTS + 1 POSTPR
IF (NPTS.OT.NZD1 .AND. (NDPT.NE.O .OR. LPLOT) )STOP 52 ATBIII
ZZ(NPTS,1) -UMSEC PLTINC
Z(NPTS,1) -UMSEC PLTINC
IF (NDPT.EQ.O) GO TO 22 POSTPR

C POSTPR
C STORE DATA FOR HIG, HSI AND CSI. POSTPR

C POSTPR
JJ = 1POSTPR

DO 61 1-1,2 POSTPR
IF (JDTPTS(I).EQ.O) CO TO 61 POSTPR
JJ - JJ +1 POSTPR

JD - JDTPTS(I) - 1 POSTPR

JE =4*MOD(JD,3) + 4 POSTPR
JP - JD/3 + 1 POSTPR
ZZ(NPTS,JJ) - TDATA(JEJP) PLTINC

61 CONTINUE POSTPR
22 IF (.NOT.LPLOT) CO TO 25 POSTPR

C POSTPR
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C STORE DATA FOR PLOTTING POSTPR
*C POST PR

JY = 1 PLTINC
DO 24 K='1,NPLT POSTPR
JE - IABS(MX(2,K)) POSTPR
IF (JE.EQ.O) GO TO 23 POSTPR
JY JY + 1 POSTPR
IF (JY.GT.NZD2) STOP 53 ATB III
JP -MX(1,K) - 20 POSTPR
Z(NPTS,JY) = TDATA(JE,JP) POSTPR

23 NYPLT -NYP(K) POSTPR
DO 24 J-1,NYPLT POSTPR
JY = JY + 1 POSTPR
JP -MY(1,J,K) - 20 POSTPR
IF (JY.GT.NZD2) STOP 54 ATB III
JE - IABS(MY(2,J,K)) POSTPR
Z(NPTS,JY) - UMSEC POSTPR

24 IF (JE.NE.O) Z(NPTS,JY) -TDATA(JE,JP) POSTPR
25 IF (.NOT.LTABH) GO TO 21 POSTPR

C POSTPR
C STORE DATA TO PRINT TABULAR TIME HISTORIES POSTPR
C POSTPR

R26 - 1.ODO TOMOD1
IF(NPRT(26).LT.O) IFLG - I TGMODI
IF(IFLG.EQ.1) N26 - IABS(NPRT(26)) TGMOD1
IF(IFLG.EQ.1) R26 - N26 TGMOD1
VDT2 R26*PRDT TOMOD1
TEST2 DMOD(UMSEC,VDT2) TOMOD.
TEST2 -DMIN1(TEST2,DABS(VDT2 - TEST2)) TOMODI
IF (NPRT(26).LE.O .AND. TEST2.GT.EPS(4)) GO TO 21 TOMOD.
LINES -LINES + 1 POSTPR
NTTH -MOD(LINES-1,LPP) + 1 POST PR
USEC(NTTH) - UMSEC POSTPR
DO 26 J-1,NT POSTrPR
DO 26 1-1,14 POSTPR

26 ZTTHi(I,NTTH,J) - TDATA(I,J) POSTPR
IF (NTTHi.EQ.LPP) CALL HEDING (LINES,LPP) POSTPR
CO TO 21 POST PR

29 IF (.NOT.LTABH .OR. LINES.EQO0) GO TO 30 P~osTPR
IF (NTTHi.NE.LPP) CALL HEDING (LINES,LPP) POSTPR

30 IF (NDPT.NE.O) CALL HICCSI(NPTS) POS TPR
IF (.NOT.LPLOT) Go To 98 P~OSTPR

C iPosTPR
C PLOT DATA VIA SUBROUTINE SLPLOT. POSTPR
C PosTpR
C INCLUDE ANY PROGRAM STATEMENTS HERE REQUIRED BY YOUR COMPUTER AND POSTPR
C PLOTTING SYSTEMS FOR PLOT INITIALIZATION (E.G., CALL PLOTS). P~OSTPR
C POSTPR

CALL PLOTS (IDEF,OPORT,MODEL) 80386
JZ 1 PLT INC
DO 50 K-1,NPLT POsTPR
Jx - 1 POST PR
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IF (MX(2,K).EQ.O) GO TO 42 POSTPR
JZ - JZ + 1 POSTPR
JX - JZ POSTPR
IF (Z(1,JX).EQ.O.O .OR. MX(2,K).GE.O) GO TO 42 POSTPR
DO 41 I-2,NPTS POSTPR

41 Z(I,JX) =Z(I,JX) - Z(1,JX) POSTPR
Z(1,JX) -0.0 POSTPR

42 NYPLT - NYP(K) POSTPR
DO 44 J-1,NYPLT POSTPR
JY JZ + J POST PR
IF (Z(1,JY).EQ.O.O .OR. MY(2,J,K).GE.O) GO TO 44 POSTPR
DO 43 I-2,NPTS POSTPR

43 Z(I,JY) -Z(I,JY) -Z(I,JY) POSTPR
Z(1,JY) -0.0 POSTPR

44 CONTINUE POSTPR
NXK - NX(K) POSTPR
NYK - NY(K) POSTPR
XOK - XO(K) POSTPR
YOK - YO(K) POSTPR
XNK =XN(K) POSTPR
YNK - YN(K) POSTPR
XLK - XL(K) POSTPR
YLK -YL(K) POSTPR
XSK -XS(K) POSTPR
YSK - YS(K) POSTPR
NXLABK - NXLAB(K) POSTPR
NYLABK - NYLAB(K) POSTPR
NPLBIK - NPLB1(K) POSTPR
NPLB2I( - NPLB2(K) POSTPR
GALL SLPLOT(Z(I,JX ),NXK, XOK, XNK, XLK, XSK, XI.AB(I,K), NXLABK,POSTPR

* Z(1,JZ+I), NYK, YOK, YNK, YLK, YSK, YLAB(I,K), NYLABK,POSTPR
NPTS,NYPIT,NZD1,PLBI(I,K),NPLEIIK,P1,B2(1,K),NPLB2K) POSTPR

C POSTPR
C INSERT ANY CODE REQUIRED BY YOUR SYSTEM TO ADVANCE PLOT PAGES HEREPOSTPR
C POSTPR

IF(NPRT(31).EQ.1) GO TO 444 CHGIII
XOO - *O.5*(XSK-(XLK-O.5)) + XLK + 3.0 FXPLOT
YOO - -0.5*(YSK-(YLK-I.0)) FXPLOT
CALL PLOT (XOO,YOO,-3) FXPLOT

50 JZ =JZ + NYPLT POSTPR
444 CONTINUE CHGITI

C POSTPR
C INSERT ANY PLOT TERMIINATION CODE REQUIRED Bi YOUR SYSTEM HERE. POSTPR
C POSTPR

CALL PLOTr(12.O,O.O,999) PECONV
98 CALL ELTIME (2,36) POSTPR
99 RETURN POSTPR

END POSTPR
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SUBROUTINE PRINT(SUB) PR INT

C REV IV 07/24/86SLIP
C SUBROUTINE TO PRINT SEGMENT LINEAR AND ANGULAR PRINT
C POSITIONS, VELOCITIES AND ACCELERATIONS FOR A GIVEN TIME. PRINT

C PRINT

C ARGUMENTS PRINT
C SUB: CALLING SUBROUTINE NA14E PR INT

C PRINT

IMPLICIT REAL*8(A-H,O-Z) PRINT
COMMON/CONTRL/ TIME,NSEG,NJNIT,NPL,NBLT,NBAG,NJVEHi,NGRND, PRINT

*NS,NQ,NSD,NIFL-,NHiRNSS,NWINltDF,NJNTF,NPRT(36),NPG PAGE

COMNON/SGMNTS/ D(3,3,30),WMEC(3,30),WMEGD(3,30),U1(3,30),U2(3,30),PRINT
*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) PRINT

COMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP
RPHII(3,30),IiT(3,3,60),SPRING(5,90),VISC(7,90), PRINT
JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) PRINT

COMMON/CMATR.X/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),PRINT
F(3,30) ,TQ(3,30) ,WJ(30) ,AI1(3,3,30) SLIP

COIMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), PRINT
* HliT(3,3,12),RKI(3,12) ,RK2(3,12) ,QQ(3,12),TQQ(3,12) ,PRINT

RQQ(3,12) ,IQQ(3,12) ,SQQ(12) ,CFQQ(12), PRINT
KQI(12),KQ2(12),KQTYPE(12) PRINT

COMmON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTrL(20) ,BDYTTL(5), PRINT
BLTTTL(5,8),PLTTL(5,30)/,BAGTT'L(5,6),SEG(30), PRINT

JOINT(30),CGS(30),JS(30) PRINT
REAL DATE,GOMIENT,VPSTTL,BDYTTL.,BLTTTLi,PLTTL,BAGTTL,SEG,JOINT PRINT
LOGICALki CGS,JS PR INT
COIMON/CEULER/ IEULER(30),HiIR(3,3,90),ANJG(3,30),ANGD(3,30), JDRIFT

*FE(3,30),TQE(3,30),CONsTr(5,30) JDRIFT

COlMON/CNSNTS/ P1 ,RADIAN,G,TiIIRD,EP)S(24), PRINT
UNITL,UNITM,UN]ITT,GRAVTrY(3) TWJOPI TWOPI

COMIION/RSAVE/ XSG(3,20,3),DPMI(3,3,30),LPI-)11(30), ATBIII
NSG(9),MSG(20,9) jlCGJICG IN'(24,5) KREF(20,9) TT11KREF

COM!MON/TEMPVS/ YPR(3),TI(3),T2(3),HHl(3),Tr3(3,3),SKE(3),TKE(3),V KINETIC

DMMY(35085) 80386
C PRINT

IPC - 1 PRINT
TMSEC - 1000.0*TIME PR INT
WRITE (6,11) IPC,SUB,TMSEC,NPG PAGE

NPG=NPG+1 PAGE

11 FORMAT (I1,6X,A6, ' FUNCTIONS FOR TINE-' CHI I

F10.3,' MSEC',75X,'PAGE',15/) PAGE
WRITrE (6,760) CHGIII

760 FORMAT(IX,23X, '(INERTIAL)' .29K. '(LOCAL)' .35K, '(LOCAL)') CHOTIT
WRITE (6,12) UNITT,UNITT PRINT

12 FORMtAT(19X, 'ANGULAR ROTATION (DEG)' PRINT
12X, 'ANGULAR VELOCITY (RAID/' ,A, ' )', PRINT

*12X, 'ANGUL.AR ACCELERATION (RAD/' ,A4, ~-? PR INT
I SEG!,ENT' 9X, 'YAW' , 7K, 'PITCH', 7:%, 'ROLL' , PRINT

IlK, 'K',IIX, 'Y' ,11X. 'z',15X, 'K',13X, 'Y' ,13X. 'Z'/) PRINT

MBAG -NVEH + NBAG )P I N14T
DO 20 1-1,MBAG PR INT
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IF (LPMI(I).EQ.O) GO TO 19 PRINT
CALL D0T33 (DPMI(1,l,I) ,D(l,1,I) ,T3) PRINT
GALL DOT31(DPMI(l,1,I),WMEG(1,I),T1) FIXPRT
CALL DOT31(DPMI(1,l,I) ,WMEGD(1,l) ,T2) FIXPRT
GALL YPRDEG (T3,YPR) PRINT
WRITE (6,31) I,SEG(I),YPR,(T1(K),K=1,3),(T2(K),K=1,3) FIXPRT
GO TO 20 PRINT

19 CALL YPRDEG (D(1,1,I),YPR) PRINT
W4RITE (6,31) I,SEG(I),YPR,(WMEG(K,I),K-l,3),(WMEGD(K,I),K-1,3) FiXPRT

20 CONTINUE FIXPRT
WRITE(6 ,770) CHGIII

770 FORMAT(//,1X,23X,'(INERTIAL)',27X,'(INERTIAL)',32X,'(INERTIAL)') CIIGIII
WRITE (6,22) UNITL,UNITL,UNITT PRINT

22 FORIAT(18X,'LINEAR POSITION (',A4, ')' , CHGIII
*13X,'LINEAR VELOCITY (',A4,'/',A4,')', PRINT

16X,'LINEAR ACCELERATIONS (G''S)'/ PRINT
* 'SEGMENT' ,lX, 'X',IOX,'Y',1OX,'Z', PRINT

13X,'X',IIX,'Y',11X,'Z',15X,'X',13X,'Y',13X,'Z'/) PRINT
DO 30 I-l,MBAG PRINT
DO 29 K-1l,3 PRINT

29 T1(K) - SEGLA(K,I)/G PRINT
30 WRITE (6,31) 1,SEG(l),(SEGLP(K,I),K<-1,3),(SEGLV(K,I),K-1,3),Tl PRINT
31 FORMAL T(13,lX,A4,3X,3F11 .4,3X,3F12.5, 3X,3F.I4.6) PRINT

IF (NSEG.GT.6) WRITE (6,32) NPG PAGE
IF (NSEG.GT.6) NPG'-NPG±1 PAGE

32 FORMAT('1',I22X,'PAGE',15) PAGE
WRITE(6, 775) CHGIII

775 FORMT(//,1X,23X,'(INERTIAL)',29X,'(L.OCAL)') CliGI II
W4RITE (6,33) UNITL,UNITT,UNITT,UNITM,UNITL KINETIC

33 FORMAT(18X,'U1 ARRAY (',A4,'/',A4,'**2)', KINETIC
14X, 'U2 ARRAY (RAD/' ,A, '**2)' , KINETIC
25X,'KINETIC ENERGY'/ KINETIC
15X,'EXTERNAL LINEAR ACCELERATIONS', KINETIC

*8X,'EXTERNAL ANGULAR ACCELERATIONS', KINETIC
22X,' ( ',A4,'-' ,A4, ') '/ KINETIC

*'SEGMENT',1OX,'X',IOX,'Y',IOX,'Z',13X,'X',IIX,'Y',11X,'Z, KINETIC
* 14X,'LINEAR' ,7X, 'ANGCULAR' ,7X,'TOTAL'/) KINETIC

DO 80 J-1,3 K INETI C
80 TKE(J)-O.O KINETIC

DO 34 I-1,NSEG PRIN~T
V-SEGLV(1,I)**2+SEGLV(2,I)**2F-SEGLV(3,1)**2 KINETIC
SKE(1)-O. 5*W(I)*V/G KINETIC
SKE(2)-O.O KINETIC
DO 81 J-1,3 KINETIC

81 SKE(2)-SKE(2)+0.5*PHI(J, I)*WMEG(J,I2 KIN~ETIC
SKE(3)-SKE(l)+SKE(2) KINETIC
DO 82 J-1,3 K INET IC

82 TKE(J)=TKE(J)+SKE(J) K INET IC
IF (LPMI(I).EQ.O) GO TO 73 FIXPRT
CALL DOT31 (DPMI(I,1, I) ,U2(1,I) Ti) FIXPRT
WRITE (6,61) I,SEG(I),(U1(K,I),K=I,3), KIN~E Tr,

(T1(K),K-1,3),(SKE(K),K=1,3) KINE'i'X
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GO TO 34 PR INT
73 CONTINUE PR INT

WRITE (6,61) I,SEG(I) ,(U1(K,I) ,K=1,3) , KINETIC
*(U2(K,I),K-1,3),(SKE(K),K=1,3) KINETIC

61 FORMAT(13,lX,A4,3X,3(DIl.4,lX),3X,3(D12.5,IX) ,3X,3(D12.5,1X)) KINETIC
34 CONTINUE FIXPRT

WRITE(6,83) (TKE(K),K-1,3) KINETIC
83 FORIAT(IX,98X,'TOTAL BODY KINETIC ENERGY'/ KINETIC

lX,90X,3(1X,D12.5)) KINETIC
IF (NJNT.LE.O) GO TO 39 PRINT
WRITE(6 ,776) CHGIII

776 FOR±AT(//,1X,2 7X,'(INERTIAL)',27X,'(INERTIAL)') CHGIII
WRITE (6,35) UNITM,UNITL,UNITM,UNIT7 PRINT

35 FORMAT(24X,'JOINT FORCES (',A4,')', CHGIII
*15X,'JOINT TORQUES (',2A4,')', PRINT

9X,'RELATIVE ANGULAR'/ PRINT
*'JOINT IPIN' ,9X, 'X' ,1OX,'Y',IOX,'Z',13X,'X',IIX,'Y',11X,'Z', PRINT
*7X,'VELOCITY (RAD/',A4,')'/) PRINT

DO 36 J-1,NJNT PRINT
IPINJ - IPIN(J) PRINT
IF (IABS(IPIN(J)).EQ.4) IPINJ - IEULER(J) PRINT
DO 137 11-1,3 MISC

137 TI(II)--TQ(II,J) MlISC
WRITE (6,37) J,JOINT(J) ,IPINJ, (F(K,J) ,K-l,3) ,(TI(K) ,K-l,3) ,WJ(J) MISC

37 FORMAT(13,IX,A4;,14,7X,3(DIO.3,lX) ,3X,3(D11.4,IX) ,3X,F13.3) FIXPRT
36 CONTINUE FIXPRT
39 IF (NQ.LE.O) GO TO 99 PR INT

WRITE (6,41) CHGIII
WRITE (6,47) CGIul

4? FORMAT(1X,45X, '(INERTIAL)') CHG II I
WRITE (6,49) UNITM,UNITL CHGIII

41 FORMAT(///' OTHER CONSTRAINT FORCES',/) CHGIII
49 FORMAT(1X,' NO. TYPE SEGi SEG2'. CHGIII

15X,'CONSTRAINT FORCE (',A4,')', PRIN~T
*16X,'DISTANCE (',A4,')'/) PRINT

ICH - 0 FIXPRT
DO 50 J-1,NQ PRINT
IF (KQTYPE(J).NE.5) ICH - 0 FIXPRT
IF (KQTrYPE(J).LT.O) GO TO 50 PRINT
IF (KQTYPE(J).EQ.5) ICH - ICH + I FIXPRT
IF (ICH.EQ.2) GO TO 50 FIXPRT
M -KQI(J) PRINT
N - KQ2(J) PRINT
CALL DOT31(D(I,1,M),RKI(1,J),Tl) P RI NT
CALL DOT31(D(1,1,N) ,RK2(1,J) ,T2) PRINT~
S - 0.0 PRINT
DO 42 1-1,3 PRINT
111(l) -SEGLP(I,M)+Tl(l) -SEGLP(I,N)-T2(l) PRINT

42 51 - 51 + IH(I)**2 PR INT
SQS1 DSQRT(S1) PR INT
WRITE (6,43) j,KQTrYPE(J),SEG(M'-),SEG(N1),(QQ(I,J),I-1,3),SQS1 PRINT

43 FORIIAT(14,16,4X,A4,2X,A4,,3X,3IG15. 7,6X,G15. 7) P R INT
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50 CONTINUE PRINT
99 IF (NPRT(28).LE.0) NPRT(28) -I PRINT

RETURN PRINT
END PRINT
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SUBROUTINE PRIPLT PRIPLT

C REV IV 07/24/86SLIP
C PRODUCES PRINTER PLOT OF Y-Z PLANE VIEW AND X-Z PLANE VIEW OF PRIPLT
C BODY SEGMENT CGS, JOINTS AND SELECTED POINTS OF VEHICLE COMPONENTSPRIPLT

C PRIPLT1

IMPLICIT REAL*8 (A-H,O-Z) PRIPLT
GOMMOF/CONTRL/ TIME,NSEG,NJNT,NPI.,NBLT,NBAG,NIVEH,NGRND, PRIPLT

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNITF,NPRT(36),NPG PAGE
COM.MON/SGMNTS/ D(3,3,30),WMEG(3,30),WM-EGD(3,30),UI(3,30),U2(3,30),PRIPLT

SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) PRIPLT

COMMON/DESCRP/ PHI(3,30),W4(30),RWJ(30),SR(4,60),IIA(3,60),HB(3,60), SLIP
*RPHiI(3,30),HiT(3,3,60),SPRZING(5,90),VISG(7,90), PRIPLT

JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) PRIPLT

GOMMON/J BARTZ/ MNPL( 30) ,MNBLT( 8),MNSEG( 30) ,MNBAG( 6), PRIPLT
MPL,(3,5,30) ,MBL.T(3,5,8) ,MSEG(3,5,30) ,MBAG(3,1O,6) , PRIPLTr
NTPL( 5,30),NTBLT( 5,8),N\TSEG( 5,30) PRIPLT

COMI4ON/CNTSRF/ PL(244,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE

COMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDY'TTL(5), 'RIPLT
*BLTTTL,(5,8),PL.TTL(5,30),BAGTTL(5,6),SEG(30), PRIPLT

iOINT(30),CGS(30),JS(30) PRI PLT
COMMON/HRNESS/ BAR(I5,10O),BB(10O),BBDOT(1OO),PLOSS(2,10O), PRIPLT

XLONIG(20),IITIMIE(2),IBAR(5,100),NL.(2,100), PRIPLT
NPTSPB(20),NPT'PLY(20) tNruRNS(20) ,NBL'rpH(5) PRIPLT

REAL DATE, COMENT, VPSTTrL, BDYTTL, BLTTTLPlTTF'L, BAGTTFL,SEG, JOINT PRIPLT

LOGICAL*I CGS,JS PRI PLT

COM lON/TEMPVS/ TEMP(3),TEMP(3),'fEMIP2(3),cjoIN(3,30),BSN(2), PRIPLT
PL.OTYZ(96,55),PL.OTXZ(96,55),P.O'I'XY(96,55) PRIPLT

* DMMY(33032) 80386
LOGICAL*l PLOTYZ, PLOrXZ , PLOTXY ,CHiARS (7) , BL\NK, BCIIAR PRI PLT
LOGICAL NPRT5 ,NPRT6 ,NPRT7 PRI PLT
DATA CHR!.,'',~, *,BLANK/' 7PRIPLT
DATA ISTEP/O/ , NPLTI/96/ , NPLTJ/55/ PRIPLT

C PRI PLT

C DETERMINE IF PLOTTING IS TO BE DONE FOR THIS TIME STEP. PRIPLT

C PRIPLT

ISTEP -ISTEP+1 PRIPLT

NPRT5 - (NPRT(5).EQ.I) PRIPLT
IF (NPRT(5).GT.1) NPRT5 - (M -OD(lsTrEp,NPiRT(5)).EQL) PRI PLT
NPRT6 - (NPRT(6).EQ.I) PRIPLTr

IF (NPRT(6).GT.1) NPRT6 -s (MOD(ISTEP.NKPRT(6)).EQ.1) PRIPLT

NPRT7 - (NPRT(7).EQ.1) PRIPLT

IF (NPRT(7) *GT. I) NPRT7 - (MOD( ISTEP,Ni)RT(7) ) EQ 1) PRI PLT
IF (.NOT.NPR'r5 .AND. .NOT.NPRT6 AND 'NOT. NPRT7) GO TO 99 PR I P u
CALL ELTIME(1, 4) PRI PLT

C PRI PLT

C BLANK OUT PLOT ARRAYS. PRIPLT

C PRIPLT
DO 10 J'=1,NPLTJ PRI PLT

PLOTYZ(1,J) -CHARS(6) PRIPLT
PLOTXZ(,J) - CHARS(6) PRIPLT

PLOTXY(,J) -CHARS(6) PRIPLT
DO 10 I=2,NPLTI PRI PLT
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PLOTYZ(I,J) - BLANK FRI PLT

PLOTXZ(I,J) - BLANK PRIPLT
10 PLOTXY(I,J) - BLANK PRIPLT

C FRI PLT

C PLOT VEHICLE REFERENCE ORIGIN USING SYMBOL(*). PRIPLT
C PRI PLT

CALL PLTXYZ (SEGLP(l,NVEH),CHARS(7)) PRIPLT

C PRIPLT
C PLOT CG OF BODY SEGMENTS USING SEGMENT SYMBOLS. PRIPLT

C PRIPLT
DO 20 I-1,NSEG PRIPLT

20 CALL PLTXYZ(SEGLP(1,I),CGS(I)) FRI PLT

C PRI FLT

c COMPUTE AND PLOT JOINT LOCATIONS USING JOINT SYMBOLS. PRIPLT
C PRIPLT

IF (NJNT.EQ.O) GO TO 40 FRI PLT
DO 31 J-1,NJNT PRI PLT
I - IABS(JNT(J)) PRI PLT
IF (I.LE.O) GO TO 31 PRI PLT
CALL DOT3I(D(1,1,I) ,SR(1,2*J-1) ,TEMP) PRIPLT
DO 30 L-1,,3 PRIPLT

30 CJOINT(L,J) - TEMP(L)+SEGLP(L,I) FRI PLT
CALL PLTXYZ (CJOINT(I,J),JS(J)) PRIPLT

31 CONTINUE PRIPLT
IF (NPRT(13).NE.O) WRITE (6,32) ((CJOINT(I,j),I-I,3),J-I,NJNT) PRIPLT

32 FORMAT ('0 JOINT POSITIONS'/(1X,9F14.4)) PRIPLT
C PRIPLT
C PLOT BELT ANCHOR, FIXED AND TANGENT POINTS USING SYMBOL(.). PRIPLT
C PR I PL.T

40 IF (NBLT.LE.O) GO TO 50 PRIPLT
DO 43 J-1,NBLT PRIPLT
IF (MNBLT(J).LE.O) GO TO 43 PRIPLT
111 - MBLI2,1,J) PRIPLT
M2 - MBLT(2,1,J) PRIPLT
M3 - MBLT(3,1,J) PRIPLT
DO 41 1-1,3 PRIPLT

41 TEMP1(I) - BELT(I+6,J) + BD(1l3,M3) PRIPLT
CALL DOT31 (D(1,1,M2),TEMPI,TEMP) FRI PLT
CALL DOT31 (D(1,1,MI),BELT(1.J),TElMPl) PRIPLT

CALL DOT31 (D(1,1,M1),BELT(4,J),TE,'lP2) PRIFLT

DO 42 1-1,3 FRI FLT
TEMP1(1) -TEMP1(I) + SEGLP(I.M1) FRI PLT
TEMP2(I) - TEMP2(I) + SEGLP(I,M'Il) PRIPLT

42 TrEMP (1) - TEMP T ) + SEGLP(I,142) PRIPLT
CALL PLTXYZ (TEMPI ,ClAR-)(1)) FRI PLT
CALL PLTXYZ (TEMP2 ,CHARS(l)) PRIPLT

CALL PLTXYZ (TEMP C[HARS(I)) FRI PLT

CALL PLTXYZ (TPTS(1,J),CHARS(l)) PRIPLT

CALL PLTY'Z (TPTS(4,J) ,CHARS(I)) FRI PLT
43 CONTINUE PR I PLT

C FRI PLT

C PLOT POINTS IN PLAY ON HARNESS-BELT SYSTE.MS USING SYMBnL(.) . PRIPLT
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C PRIPLT
50 IF (NlHRNSS.LE.O) GO TO 60 PRIPLT

J1-1 PRiPLT
KI - 1 PRIPLT
DO 54 NH-1,N~HPRNSS PRIPLT
IF (NBLTPH(NH)..LE.J) GO TO 54 PRIPLT
J2 - Jl + NBLTPH(NH) - 1 PRIPLT
DO 53 NB-J1,J2 PRIPLT
IF (NPTPL.Y(NB).LE.O) GO TO 53 PRIPLT
K2 - Ki + NPTPLY(NB) - I PRIPLT
DO 52 K-KI,K2 PRIPLT
KI - NL(1,K) PRIPIL-
KS - IABS(IBAR(1,KI)) PRIPLT
IF (KS.GT.100) KS = MOD(KS,100) PRIPLT
CALL DOT31 (,D(1,1,KS),BAR(4,KI),TEMPL) PRIPLT
CALL DOT31 (D(I,1,KS),BAR(7,Kl),TEMP2) PRIPLT
DO 51 1-1,3 PRIPLT

51 TEMP(I) - SEGLP(I,KS) + TEMPI(!) + TEMP2(I) PRIPLT
52 CALL PLTXYZ (TEMP,CHARS(l)) PRIPLT

KI - K2+1 PRIPLT
53 CONTINUE PRIPLT

JI J2+1 PRIPLT1
54 CONTINUE PRIPLT

C PRIPLT
C PLOT CENTER AND END OF AXES OF ELLIPSOIDAL TARGET USING SYMBOLS PRIPLT
C ()FOR CENTER, (-) FOR ENDS OF Z AXIS,(!) FOR ENDS OF X,Y AXES. PRIPLT
C PRIPLT

60 IF (NBAG.EQ.O) GO TO 80 PRIPLT
BSN(l) -1.0 PRIPLT
BSN(2) -- 1.0 PRIPLT
DO 68 J-1,NBAG PRIPLT
IF (MNBAG(J).EQ.0) GO TO 68 PRIPLT
JB - NVEH+J PR IPLT
BCHAR - CHARS(S) PRIPLT
L2 - 2 PRIPLT
DO 67 1-1,4 PRIPLT
IF (I.EQ.3) BCHAR -CHARS(4) eRIPLT
IF (I.EQ.4) BGHAR - CHARS(3) PRIPLT
IF (I.EQ.4) L2 - 1 PRIPLT
DO 67 L-1,L2 PRIPLT
DO 64 K-=1,3 PRIPLT

64 TEMPl(K) - BD(K'3, B) PRIPLT
IF (I.EQ.4) GO ' 65 PRIPLT
TEMPI(I) - TEMPI(I) + BSN(L)*BD(I,JB) PRIPLT

65 CALL DOT31 (D(I,1,JB),TEMPI.TE'MP2) PRIPLT
Do 66 K-1,3 PRI PLT

66 TEMP2(K) - TEMP2(K) + SEGLP(K,JB) PRI PLT
67 GALL PLTXYZ (TEMP2,BCIIAR) PRIPLT
68 CONTINUE PRIPLT

c PRIPLT
C PRINT Y-Z , X-Z AND X-Y PLAINE VIEW PLOTS. PRIPLT
c PRIPLT
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83 THSC - 1000.O*TIME PR IPLT
IF (.?.OT.NJPRT5) GO TO 83 PRIPLT
WRITE (2,81) TMSC,SEGLP(2,NVEHI),SEGLP(3'.NVEH) PRIPLT

81 FORMAT ('1 T-', FlO. 3 YO-',FlO.5.' ZO='.FIO.5.' Y-Z PLANE')PRIPL-1
WRITE (2,82) PLOTYZ PRIPLT

82 FORMAT (2X,96A1) PRIPLT
83 IF (.NOT.NPRT6) GO TO 85 PRIML

WRITE (2,84) TMSC.SEGLP(1.NVEi) ,SEGLP(3ti VEii) PRIPLT
84 FORMAT ('1 T=',FlO.3,' XO='.FIO.5.' ZO='.FIO.5.' X-Z PLAINE')PRIPLT

!--RITE (2,82) PLOTXZ PRIPLT
85 IF (.NOT.NPRT7) GO TO 87 PRIPlTl

WRITE (2,86) TMSC,SEGLP(1,NVEHI) SEGLP(2,NVEH) PRIPLT
86 FORMAT ('I T-',F1O.3,' XO=',FIO.5,' YO=',FIO.5,' X-Y PLANE')PRIPLT

WRITE (2,82) PLOTXY PRIPLT
87 CALL ELTIME(2, 4) PR IML
99 RETURN PRIPLT

END PRIPLT
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SUBROUTINE QSET(F,Y,X,DEcR,N) QS ET
C REV 111.3 10/01/84REVIII

IMPLICIT REAL*8 (A-H,0- Z) QS ET
DIMENSION F(5,3,80),Y(5,3,80).X(3,BO).DER(3,80) QSET
DIMENSION Tl(3),T2(3),T3(3),T4(3) QSET
DO 20 I-1,N QSET
E1-DSQRT(1.DO -X(1,I)**2-X(2,I)-k*2-X(3.I)**2) QSET
E1D.=-(X(1,I)*DER(1,I)+XC2,I)*DER(2,1)-X(3. I)*DER(3. I))/EI QSET

UHB-X(1,I)*F(3,1,I)+X(2,1)*F(3.2,I)+X(3.)*cF(3.3i. ) QSET
UHC=X(1,I)*F(4,1.I)+X(2,I)*F(4,2,I)+X(3.T)*F(4,3, I) QSET
UDB=DER(1,I)*F(3,1,I) DER(2.I)*F(3,2, I)+DER(3, I)*F(3.3, I) QSET
UDD-DER(1 , )**2+DER(2. I)**2+DER(3, I)**2 QSET
EB ( E1D**2+UDD+UHB) /EI QS ET
EC = (I.5*(UDB-E1D*EB)+UHC F(5,1,I)*(EID**2+UDD))/E1 QSET

T4 (1)-X (2,I) *F(2,3,1) - X(3,1) *Y(2,2,1) QS ET

T4 (2)-X( 3, )*F( 2,., I) -X( 1,1)*Y(423,I) QSET

T2(3)-X(1,1)*F(1,2,I)-X(2,I)*Y(1,l.I) QSET

DO 20 -1,3)Y23I-(,)Y22I QSET
FI(3,JX,I)*F(3J,I)-T1(J,)EBF(J .1) JST8

F3(2)-X,I)*(,,I)T2(J)+EC*X(J,,I) JST8

20 (2)JI)=EI*Y(2,,I)T4(J,)E 2.X( I) JST8
RTURNXII)F32I)X2I*F31I QSET

ED2J-, QS ET
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SUBROUTINE QUAT(ANG ,Q) QUAT
C REV IV 07/23/86TWOPI
C COMPUTES QUATERNIONS FROM YAW, PITCH, ROLL ANGLES IN DEGREES QUAT

IMPLICIT REAL *8(A-H,O-Z) QUAT
DIMENJSION ANG(3),Q(4),R(4),T(3) QUAT

.COMI-4ON/CNSNTS/ PI,RADIAN,GTHIRD,EPS(24), QUAT
UNITL,UNITM,UNITT,GRANVTY(3) .TWOPI TWOPI

A - O.5*ANG(l)*R.ADIAN QUAT
Q(1) = DCOS(A) QUAT
Q(2) - 0.0 QUAT
Q(3) -0.0 QUAT
Q(4) - DSIN(A) QUAT
K = 3 OUAT
DO 10 I = 2,3 OUAIT
A - 0.5*ANG(I)*RADIAN QUAT
R(l) - DCOS(A) QUAT
R(2) = 0.0 QUAT
R(3) = 0.0 QUAT
R(4) -0.0 QUAT
R(K) =DSIN(A) QUAT
DOT - Q(2)*R(2) + Q(3)-kR(3) + Q(4)*R(4) QUAT
CALL CROSS(Q(2),R(2),T) QUAT
DO 5 J = 2,4 QUAT

5 Q(J) - Q(t)*R,(Ji + R(1)*Q(J) + T(J-1) QUAT
Q(1) - Q(1)*R(l) - DOT QUAT

10 K -2 QUAT
SUM - DSQR-T(Q,()**2 + Q(2)**2 + Q(3)**2 4- Q(4)**2) QUAT
DO 12 I = 1,4 QUAT

12 Q(1) -Q(I)/SUM QUAT
RETU)RN QUAT

E ND QUAT

386-ATBIV FT 2814



DOUBLE PRECISION FUNCTION RCRT(A,PL.Z,IP) RCRT
C REV 03 07/19/73RCRT
C COMPUTES THE RADIUS OF CURVATURE AT POINT Z OF ELLIPSOID A RCRT
C IN THE PLANE PL(I,IP) WHERE RCRT
C RCRT
C A: 3X3 MATRIX DEFINING ELLIPSOID. RCRT
C PL: 4X3 MATRIX CONTAINING THREE ORTHONORI.AL VECTORS. RCRT
C Z: 3 COORDINATES OF POINT ON THE ELLIPSOID RCRT
C AS MEASURED FROM CENTER OF ELLIPSOID RCRT
C IP: IDENTIFIES T1HE NORMAL VECTOR OF PLANE IN WHICH THE RCRT
C RADIUS OF CURVATURE IS DESIRED. RCRT
C RCRT

IMPLICIT REAL*8 (A-H.O-Y' RCRT
DIMENSION A(3,3),PL(4,3),Z(3),T(5) RCRT
DO 10 1=1,5 RCRT

10 T(I) = 0.0 RCRT
M = IP+I RCRT
N - IP+2 RCRT
IF(M.GT.3) M = M-3 RCRT
IF(N.GT.3) N = N-3 RCRT
DO 30 1=1,3 RCRT
S1 o 0. RCRT
S2 - 0. RCRT
DO 20 J-1,3 RCRT
S1 - Sl+A(I,J)*PL(J,M) RCRT

20 S2 = S2+A(I.J)*PL(J,N) RCRT
T(l) - T(] +SI*Z(I) RCRT
T(2) = T(2)+S2*Z(I) RCRT
T(3) = T(3)+SI*PL(I,M) RCRT
T(4) = T(4)+S2*PL(I,N) RCRT

30 T(5) = T(5).S1*PL(IN) RCRT
1 ,- DSQRT(T(1)**2+T(2)**2) RCRT
T(I) - T(1)/W RCRT
T(2) - T(2)/W RCRT
RCRT = W/(T(3)*T(2)**2-2.0*T(1)+-T(2)*T(5)-IT(4)*T(1)**2) RCRT
IF(RCRT.LT.O.0) RCRT - -RCRT RCRT
RETURN RCRT
END RCRT
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SUBROUTINE ROT (AL,TH) ROT
C REV IV 07/23/86TWOPI
C COMPUTES ROTATION MATRIX A FOR ANGLE TH ROT
C ABOUT X,Y OR Z AXIS AS L = ,', OR 3. ROT
C ROT
C ARGUMENTS: ROT
C A: 3X3 ROTATION MATRIX TO BE COMPUTED. ROT
C L: 1,2 OR 3 TO ROTATE ABOUT X,Y OR Z AXIS. ROT
C TH: ANGLE OF ROTATION IN RADIANS. ROT
C ROT

IMPLICIT REAL*8 (A-H,O-Z) ROT
DIMENSION A(3,3) ROT
COMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), ROT

* UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
C=DCOS (TH) ROT
S=DSIN(TH) ROT
IF (DABS(C) .LT.EPS(8)) C:rO.O CONVER
IF (DABS(S).LT.EPS(8)) S=O.0 CONVER
ONE = 1.0 ROT
IF (1.O-DABS(C).LT.EPS(8)) C = DSIGN(ONE,C) CONVER
IF (1.0-DABS(S).LT.EPS(8)) S = DSI(,t!(ONE,S) CONVER
IF (L.EQ.2) S = -S ROT
DO 30 I=1,3 ROT
IF(I.EQ.3)GO TO 20 ROT
DO 10 J=I,2 ROT
A(I,J+1)-O.O ROT
A(J+1,I)=0.0 ROT
IF(I+J+L.NE.5)GO TO 10 ROT
A(I,J+1)=S ROT
A(J+I,I)--S ROT

10 CONTINUE ROT
20 A(I,I)= C ROT

IF(I.EQ.L)A(I,I)=I.0 POT
30 CONTINUE ROT

RETURN ROT
END ROT
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SUBROUTINE ROTATE ROTATE
C REV IV 02/20/87HYPER
C THE PURPOSE OF THIS ROUTINE IS TO TRANSFORM THOSE VARIABLES THAT ROTATE
C HAVE BEEN SUPPLIED IN LOCAL GEOMETRIC COORDINATES TO PRINCIPAL ROTATE
C AXES COORDINATES AS INDICATED BY Li'MI(I) # 0 FOR I - 1 TO NSEG. ROTATE
C ROTATE

IMPLICIT REAL*8 (A-H,O-Z) ROTATE
COMMON/CONTRL/ TIME, NSEG ,NJNT ,NPL, NBLT,NBAG ,NVEH, NGRND, ROTATE

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/RSAVE/ XSG(3,20,3),DPMI(3,3,30),LPMI(30), ATBIII

NSG(9),MSG(2O,9),MCG,MCGIN(24,5),KREF(20,9) TTHKREF
COMMON/DESCRP/ PHI(3,30),tJ(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,9O),VISC(7,90), ROTATE
*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) ROTATE

COMMON/CNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),ROTATE

-kSEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) ROTATE

COMMON/JBARTZ/ MNPL( 30) ,MNBLT( 8),MNSEG( 30),MNBAG( 6), ROTATE
MPL(3,5,3O),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,1O,6), ROTATE

*NTPL( 5,30),NTBLT( 5,8),NTSEG( 5,30) ROTATE
COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), ROTATE

* HHT(3,3,12),RK1(3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) ,ROTATE
*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), ROTATE
*KQI(12),KQ2(12),KQTYPE(12) ROTATE

COMMON/DAMPER! APSDM(3,20),APSDN(3,20),ASD(5,20),MSDM(20),MSDN(20)ROTATE
COMMON/WINDFR/ 'TIME(30),QFU(3,5),QFV(3,5),WF(3,30),IWIND(30), WINDOP

MWSEG(7,30),NFVSEG(6),NFVNT(5),MOWSEG(30,30) WINDOP
COM4MON/HRNESS/ BAR(15,IOO),BB(100),BBDOT(100),PLOSS(2,100), ROTATE

*XLONG(20),HTIME(2),IBAR(5,100),NL(2,100), ROTATE
*NPTSPB(20),NPTPLY(20),NTHIRNS(20),NBLTPH(5) ROTATE

COM4MON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,NTI(5O) ,NTAB(1250) ,TAB(4500)WINDROT
COMMON/CEULER/ IEULER(30),HiIR(3,3,90),ANG(3,30),ANCGD(3,30), FXIAROT

FE(3,30),TQE(3,30),CONST(5,30) FXHiROT
COMMON/TEMPVS/ T1(3),T3(3,3),LBD(40),T2(3),T4(3,3),DMMY(35069) 80386

C ROTATE
C TRANSFORM DIRECTION COSINE MATRICEES D FROM INPUT CARDS G.3. ROTATE
C ROTATE

LTEST -0 ROTATE
DO 20 J-1,30 ROTATE
IF (J.GT.NSEG) LPMI(J) - 0 ROTATE
IF (LPMI(J).EQ.O) GO TO 20 ROTATE
LTEST - 1 ROTATE
DO 12 1-1,3 ROTATE
T1(I) - WME(I,J) ROTATE
DO 12 K-1,3 ROTATE

12 r3(I,K) - D(I,K,J) ROTATE
GALL MAT33 (DPMI(I,1,J) ,T3,D(ljI,J)) ROTATE
CALL MAT31. (DPMI(1,1,J),Tl,WMEG(1,J)) ROTATE

20 CONTINUE ROTATE
IF (LTEST.EQ.O) CO TO 99 ROTATE

C ROTATE
C TRANSFORM4 SR,HlT AND HB FROM INPUT CARDS B,3. ROTATE
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C ROTATE

IF (NJNT.LE.O) GO TO 31 ROTATE

DO 30 J-1,NJNT ROTATE

I - IABS(JNT(J)) ROTATE

M - 2 SLIP

IF (IABS(IPIN(J)).GT.4) M - 3 SLIP

DO 24 K-1,2 ROTATE

IF (I.EQ.O .OR. LPMI(I).EQ.O) GO TO 24 ROTATE

IJ - 2*J-2+K ROTATE

DO 22 LI-1,3 ROTATE

T1(LI) - SR(LI,IJ) ROTATE

T2(LI) - HB(LI,IJ) FXHROT

DO 22 L.J-1,3 ROTATE

T4(LI,LJ) -HIR(LI,LJ,IJ+30) FXHROT
22 T3(LI,L.J) - HT(LI,L.J,IJ) ROTATE

CALL MAT31 (DPZII(1,1,I) ,T1,SR(1,IJ)) ROTATE

CALL MAT31 (DPMI(1,1,I),T2,HB(1,IJ)) FXHROT

CALL MAT33 (DPMI(1,1,I) ,T3,HT(1,1,IJ)) ROTATE

GALL MAT33 (DPMI(1,1,I),T4,HIR(1,1,IJ+30)) FXHROT

24 1 - J+1 ROTATE
30 CONTINUE ROTATE

C ROTATE

C TRANSFORM RK1,RK2 FROM INPUT CARDS D.6. ROTATE

C ROTATE
31 IF (NQ.LE.O) GO TO 41 ROTATE

K5 - 0 ROTATE

DO 40 K-1,NQ ROTATE
IF (K5.EQ.1) GO TO 39 ROTATE
KSEG - KQ1(K) ROTATE

IF (LPMI(KSEG).EQ.O) GO TO 36 ROTATE
DO 35 1-1,3 ROTATE

35 TI(IJ) - RK1(I,K) ROTATE

CALL MAT31 (DPMI(1,1,KSEG),T1,RK1(1,K)) ROTATE

36 KSEG = KQ2(K) ROTATE

IF (LPMI(KSEG).EQ.O) GO TO 40 ROTATE

DO 37 1-1,3 ROTATE

37 TI(I) - RK2(I,K) ROTATE

CALL MAT31 (DPMI(1,1,KSEG),T1,RK2(1,K)) ROTATE

39 IF (KQTYPE(K).EQ.S) KS - 1-KS ROTATE

40 CONTINUE ROTATE

C ROTATE
C TRANSFORM APSDM,APSDN FROM INPUT CARDS D.8. ROTATE

C ROTATE
41 IF (NSD.LE.O) GO TO 151 FIXROT

DO SO J-1,NSD ROTATE

KSEC - MSDM(J) ROTATE
IF (LPMI(KSEG).EQ.O) GO TO 44 ROTATE
DO 43 1-1,3 ROTATE

43 TI(I) - APSDM(I,J) ROTATE

CALL 14AT31 (DPMI(1,1,KSEG),T1,APSDM(l,J)) ROTATE

44 KSEG - MSDN(J) ROTATE

IF kLPMI(KSEG).EQ.0) GO TO SO ROTATE
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DO 45 1-1,3 ROTATE
45 TiCI) = APSDN(I,J) ROTATE

CALL MAT31 (DPMI(1,1,KSEG),T1,APSDN(1,J)) ROTATE
50 CONTINUE ROTATE

C FIXROT
C TRANSFORM QFU AND QFV FROM INPUT CARDS D. 9. FIXROT
C FIXROT

151 NFORCE - NFVSEG(6) FIXROT
IF (NFORCE.LE.O) CO TO 100 WINDROT
DO 152 J-1,NFORCE FIXROT
KSEG - IABS(NFVSEG(J)) FIXROT
IF (LPMI(KSEG).EQ.O) CO TO 152 FIXROT
DO 143 1-1,3 FIXROT
T1(I) = QFU(I,J) FIXROT

143 T2(I) - QFV(I,J) FIXROT
CALL MAT31 (DPMI(1,].,KSEC),T1,QFU(1,J)) FIXROT
CALL MAT31 (DPMI(1,1,KSEG),T2,QFV(1,J)) FIXROT

152 CONTINUE FIXROT
C WINDROT
C ROTATE WIND FORCE FUNCTIONS WINDROT
C WINDROT

100 IF (NWINDF.EQ.O) COTO 51 WINDROT
DO 101 I-1,NSEG WINDROT
IF (MWSEC(1,I)..EQ.O) GOTO 101 WINDROT
NT - MWSEG(5,I) WINDROT
DO 102 J-1,1-1 WINDROT
IF (NT.EQ.MWSEG(5,J)) GOTO 101 WINDROT

102 CONTINUE WINDROT
KT - NTI(NT) WINDROT
RI( - TAB(KT) WINDROT
IF (RK.NE.O) GOTO 101 WINDROT
NSR - IDINT(TAB(KT-4)) WINDROT
IF (NSR.EQ.O .OR. LPMI(NSR).EQ.O) GOTO 101 WINDROT
NENTRY - TAB(KT+5) WINDROT
Ki - KT+6 WINDROT
K2 - 4*NENTRY+KT+2 WINDROT
DO 103 K=K1,K2,4 WINDROT
DO 104 J-1,3 W1NDnOT

104 Tl(J) - TAB(K J) WINDROT
103 CALL MAT31(DPMI(I,1,NSR),T1,TAB(K+1)) WINDROT
101 CONTINUE WI NOROT

C ROTATE
C CHECK PLANE AND ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.1. ROTATE
C TRANSFORM PLANE ARRAYS SET UP FROM INPUT CARD D.1. ROTATE
C ROTATE

51 DO 52 J-1,40 ROTATE
LBD(J) - 0 ROTATE

52 IF (J.LE.NSEG) LBD(J) - J ROTATE
IF (NPL.LE.O) GO TO 61 ROTATE
DO 60 J-1,NPL ROTATE
IF (MNPL(J).EQ.O) GO TO 60 ROTATE
LPL - 0 ROTATE
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KPL - MNPL(J) ROTATE

DO 56 I=I,KPL ROTATE
MI - MPL (1,I,J) ROTATE

M2 = MPL (2,I,J) ROTATE
M3 = MPL (3,I,J) ROTATE
IF (LPL.EQ.MI .OR. LPL.EQ.O) GO TO 54 ROTATE
WRITE (6,53) J,M1,LPL ROTATE

53 FORMAT('O INPUT ERROR HAS BEEN DETECTED IN SUBROUTINE ROTATE.'/ ROTATE
* ' PLANE NO.',13,' HAS BEEN ASSIGNED TO BOTH SEGMENTS NO.',ROTATE
* 13,' AND NO.',13,'.'/' PROGRAM IS BEING TERMINATED.') ROTATE

STOP 43 ROTATE
54 LPL - MI ROTATE

IF (LBD(M3).EQ.M2 .OR. LBD(M3).EQ.O) GO TO 55 ROTATE
WRITE (6,68) M3,M2,LBD(M3) ROTATE
STOP 44 ROTATE

55 LBD(M3) - M2 ROTATE
56 CONTINUE ROTATE

IF (LPMI(LPL).EQ.O) GO TO 60 ROTATE
L 1 1 EDGE
DO 59 K-1,6 EDGE
IF((K.EQ.3).OR.(K.EQ.6)) L - L-1 EDGE
IF((K.EQ.4).OR.(K.EQ.5)) L = L+I EDGE
DO 58 1-1,3 ROTATE
TI(I) - PL(L,J) EDGE

58 L-L+I EDGE
CALL MAT31 (DPMI(I,1,LPL),TI,PL(L-3,J)) EDGE

59 L-L+I EDGE
60 CONTINUE ROTATE

C ROTATE
C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.2. ROTATE
C TRANSFORM BELT(L,J) FOR L-1,9 FROM INPUT CARDS D.3. ROTATE
C ROTATE

61 IF (NBLT.LE.O) GO TO 66 ROTATE
DO 65 J-1,NBLT ROTATE
IF (MNBLT(J).EQ.O) GO TO 65 ROTATE
KBLT - MNBLT(J) ROTATE
DO 62 I-1,KBLT ROTATE
MI - MBLT(1,I,J) ROTATE
M2 - MBLT(2,I,J) ROTATE
M3 - MBLT(3,I,J) ROTATE
IF (LBD(M3).EQ.M2 OR. LBD(M3).EQ.O) GO TO 62 ROTATE
WRITE (6,68) M3,M2,LBD(M3) ROTATE
STOP 45 ROTATE

62 LBD(M3) - M2 ROTATE
IF (LPMI(MI).EQ.O) GO TO 63 ROTATE
DO 57 1-1,3 ROTATE
T3(I,I) - BELT(I ,J) ROTATE

57 T3(1,2) - BELT(I+3,J) ROTATE
CALL MAT31 (DPMI(I,I,MI),T3(1,I),BELT(l,J)) ROTATE
CALL MAT31 (DPMI(1,I,Mi),T3(l,2),BELT(4,J)) ROTATE

63 IF (LPMI(M2).EQ.O) GO TO 65 ROTATE
DO 64 1-1,3 ROTATE
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64 T3(I,3) - BELT(I+6,J) ROTATE
CALL MAT31 (DPMI(1,1,M2),T3(1,3),BELT(7,J)) ROTATE

65 CONTINUE ROTATE
C ROTATE
C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.3. ROTATE
C ROTATE

66 DO 70 J-1,NSEG ROTATE
IF (MNSEG(J).EQ.O) GO TO 70 ROTATE
KSEG - MNSEG(J) ROTATE
DO 69 I-1,KSEG ROTATE
Ml - MSEG(I,I,J) ROTATE

M2 - MSEG(2,I,J) ROTATE

M3 - MSEG(3,I,J) ROTATE

IF (LBD(MI).EQ.J .OR. LBD(MI).EQ.O) GO TO 67 ROTATE
WRITE (6,68) M1,J,LBD(MI) ROTATE
STOP 46 ROTATE

67 LBD(MI) - J ROTATE
IF (LBD(M3).EQ.M2 .OR. LBD(M3).EQ.O) GO TO 69 ROTATE
WRITE (6,68) M3,M2,LBD(M3) ROTATE

68 FORMAT('O INPUT ERROR HAS BEEN DETECTED IN SUBROUTINE ROTATE.'/ ROTATE
* ' ELLIPSOID NO.',13,' HAS BEEN ASSIGNED TO BOTH SEGMENTS NO.',ROTATE

13,' AND NO.',13,'.'/' PROGRAM IS BEING TERMINATED.') ROTATE
STOP 47 ROTATE

69 LBD(M3) - M2 ROTATE
70 CONTINUE ROTATE

C ROTATE
C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.6. ROTATE
C ROTATE

IF (NBAG.EQ.O) GO TO 174 TGMOD8
DO 73 J-1,NBAG ROTATE
IF (MNBAG(J).EQ.O) GO TO 73 ROTATE
KBAG - MNBAG(J) ROTATE
DO 72 I-1,KBAG ROTATE
M2 - MBAG(2,I,J) ROTATE
M3 - MBAG(3,I,J) ROTATE

IF (LBD(M3).EQ.M2 .OR. LBD(M3).EQ.O) GO TO 72 ROTATE
WRITE (6,68) M3,M2,LBD(M3) ROTATE
STOP 50 ROTrE

72 LBD(M3) - M2 ROTATE
73 CONTINUE ROTATE

C TGMOD8
C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.7. TGMOD8
C TGMOD8

174 IF(NWINDF.EQ.O) GO TO 74 TGMOD8
DO 175 J-1,NSEG TGMOD8
MI - IABS(MWSEG(1,J)) TGMOD8
IF(M1.EQ.O) GO TO 175 TGMOD8
M2 - MWSEG(2,J) TGMOD8

IF(LBD(M2).EQ.MI.OR.LBD(M2).EQ.O) GO TO 172 TGMOD8
WRITE(6,68) M2,MI,LBD(M2) TGMOD8
STOP 48 TGMOD8

172 LBD(M2) - Ml TGMOD8
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175 CONTINUE TGMOD8
C ROTATE
C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.8. ROTATE
C TRANSFORM BAR(L,K) FOR L-4,12 FROM INPUT CARDS F.8.D. ROTATE
C ROTATE

74 IF (NHRNSS.EQ.O) GO TO 81 ROTATE
J1 - I ROTATE

KI - 1 ROTATE
DO 80 II-1,NHRNSS ROTATE
IF (NBLTPH(II).LE.O) GO TO 80 ROTATE
J2 - Jl + NBLTPH(II) - 1 ROTATE
DO 79 JJ-JI,J2 ROTATE
IF (NPTSPB(JJ).LE.O) GO TO 79 ROTATE
K2 - KI + NPTSPB(JJ) - 1 ROTATE
DO 78 K-KI,K2 ROTATE
M2 - MOD(IBAR(I,K),100) ROTATE
M3 - IBAR(2,K) ROTATE
ic' (M3.EQ.O) GO TO 88 BUTLERI
IF (LBD(M3).EQ.M2 .OR. LBD(M3).EQ.O) GO TO 75 ROTATE
WRITE (6,68) M3,M2,LBD(M3) ROTATE
sroP 51 ROTATE

75 LBD(M3) - M2 ROTATE
88 IF (LPMI(M2).EQ.0) GO TO 78 BUTLERI

DO 77 J-3,9,3 ROTATE
DO 76 1-1,3 ROTATE
IJ - I+J ROTATE

76 TI(1) - BAR(IJ,K) ROTATE
7" CALL MAT31 (DPMI(I,I,M2),TI,BAR(J+I,K)) ROTATE
73 CONTINUE ROTATE

KI - K2+1 ROTATE
79 CONTINUE ROTATE

JTl - J2+1 ROTATE

80 CONTINUE ROTATE
C ROTATE
C 'RANSFORM DATA IN BD ARRAYS FOR ELLIPSOIDS THAT HAVE BEEN ASSIGNEDROTATE
C ROTATE

81 DO 90 J-1,40 ROTATE
IF (LBD(J).EQ.0) GO TO 90 ROTATE
KSEG - LBD(J) ROTATE

IF (LPMI(KSEG).EQ.O) GO TO 90 ROTATE
L - 4 HYPER
IF (BD(1,J).LT.O.O) L - 5 HYPER
M - 8 HYPER
DO 82 1-1,3 ROTATE
TI(1) - ED(L,J) HYPER
L - L + 1 HIYPER
DO 82 K - 1,3 HYPER

T3(K,I) - BD(M,J) HYPER

82 M - M + 1 HYPER

CALL MAT31 (DPMI(1,1,KSEG),TI,BD(L-3,J)) HYPER
IF (BD(I,J).GT.O.O) GO TO 84 HYPER
CALL MAT33 (DPMI(1,1,KSEG),T3,BD(8,J)) HYPER
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GO TO 90 
HYPER84 CALL DOTT33 (BD( 7,J),DPMI(I,1,KSEG),T3) 
HYPERCALL 14AT33 (DPMI(l,1,KSE),T3,BD( 7,J)) ROTATECALL DOTT33 (BD(16,J),DPM~I(1,1,KSEG),T3) 
ROTATECALL 14AT33 (DPMI(1,1,KSEG),T3,BD(16,J)) 
ROTATE90 CONTINUE 
ROTATE99 RETURN 
ROTATEEND 
ROTATE
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SUBROUTINE RSTART(IF, tT) RSTART
C REV IV 07/24/86SLIP
C THE FIVE FUNCTIONS OF SUBROUTINE RSTART ARE: RSTART
G 1. READ INPUT & INITIALIZATION RECORD FROM OLD RESTART TAPE. RSTART
C 2. WRITE INPUT & INITIALIZATION RECORD ONTO NEW RESTART TAPE. RSTART
C 3. READ TIME POINT RECORD FROM OLD RESTART TAPE. RSTART
C 4. READ NEW INPUT DATA FROM INPUT STREAM FOR RESTART. RSTART
C 5. WRITE TIME POINT RECORD ONTO NEW RESTART TAPE. RSTART
C RSTART

IMPLICIT REAL*8(A-Ii,O-Z) RSTART
C RSTART
C ALL LABELED COMMON BLOCKS ARE INCLUDED HERE RSTART
C TO GIVE A COMPLETE SET FOR REFERENCE RSTART
C 1 RSTi T

COMIION/CONTRL/ TL1E,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, RSTAI,.,
*NS,IIQ,NSD 1 NFLX,NIIRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE

DIMENSION IC1(51) PAGE
EQUIVALENCE (IC1(1) ,NSEG) RSTART

0 2 RSTART
COthMON/CNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
DIMENSION RC2(1888) EDGE
EQUIVALENCE (RC2(1) ,PL(1,l)) RSTART

C 3 RSTART
COMI4ON/VPOSTN/ ZPLT(3),SPLT(3),AXV(3,6),VATAB(6,501,6), VEHIOL

VTO(6),VDT(6),TIMEV(6),OMECV(6),NVTAB(6),INDXV(6) RSTART
DIMENSION RC3(18084) ,1C3(12) VEHICL
EQUIVALENCE (RC3(1),ZPLT(1.)),(1C3(1),NVTAB(1)) RSTART

C 4 RSTART
COMMON/SGMNTS/ D(3,3,3O),WMEC(3,3O),WMEGD(3,3O),Ul(3,30),U2(3,3O),RSTART

*SEGLP(3,3O),SEGLV(3,3O),SEGLA(3,3O),NSYM(30) RSTART
DIMENSION RC4(900) RSTART
EQUIVALENCE (RC4(),D(1,1,1)) RSTART

C05 RS'CART
COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B2(3,3,60),A22(3,3,60),RS'ART

F(3,30) ,TQ(3,30) ,WJ(30) ,AlI(13,3.30) SLIP
DIMENSION RC5A(1296) ,RC5B(480) SLIP
EQUIVALENCE (RC5A(1),V1(1,1)),(RC5B(J),F(1,1)) RSTART

0 6 RSTART
COMIION/ABDATA/ ZDEP(3,S),DBR(3,3,5),DPVCTR(3,5),DEPLOY(3,5), RSTART

* AB(3,5) ,B(9,4,5) ,ZR(3,4,5) ,BFB(3,4,5) ,DRR(9,4,5), RSIART
*VBAGG(5),k'SCS(5),SPRK(5),CK(5),CASS(5),CY4IN(5), RSTART

CYMOUT(5)1BACPV(5),PD(5),VBAG(5),VOLBP(5), RSTART
PCYV(5),PCYMIN(5),PVBAC(5),TVI(3,4,5),TV2(3,1O,5), RSTART

*SWITCHi(5),PYMOUT(5),SCALE(5),PREVT,IFULL(6) RSTART
DIMENSION PC6A(610),RC6B(271) RSTART
EQUIVALENCE (RC6A(1),ZDEP(l,l)) ,(RC6B(l),CYMIN(l)) RSTART

C 7 RSTI.,RT
COMON/TI'VLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(S), RSTART

BLTTTL(5,8),PLTTL(5,3O),BAGTTL(5,6),SEG(3O), RSTART
JOINT(30) ,CGS(30) ,JS(3O) RSTART

REAL DATE,COMENT,VPSTTL, BDYTrL., BLTTTrL, PLTTL, BAGTTL, SEG,JOINT RSTART
LOGICAL*1 CGS,JS RSTART
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REAL RC7 ,RC7A,XDTE, XQIEN RSTART
DIMENSION RC7(305) ,RC7A(348) ,XDTE(3) .XCHENT-(40) RSTART
EQUIVALENCE (RC7(1) .VPSTT-L(l)),(RC7A(1) ,DAT-E(1)) RSTART

C 8 RSTART
COXMM0N/CNSNTS/ PI, RADIAN. G, THIRD, EPS (24). RSTART

U-NITL,UNI-Lh,UNFITT,GRAVTfY(3) JVOPI VZ~
DIMENSION RC8(35) TUZ0PI
EQUIVALENCE (RC8(1)..PI) RSTART

C9 RSTART
COMNON/DESCRP / PIII(3.30).W(30),RW(30),SR(4,60).HA(3,60),HiB(3,60), SLIP

*RPIII(3,300).IIT(3.3,60),SPRINtG(5,90),VISC(7,90), RSTART
JNTr(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINITF(30) RSTART

DIMENSION RC9(2460),. C9(150) SLIP
EQUIVALENCE (RC9(1),PHI(1,1)),(1C9(l),JNT(1)) RSTART

C 10 RSTART
COPIMON/JBARTZ/ MNPL( 30) MINBLT( 8).IHNSEG( 30) .MNBAG( 6), RSTART

*MPL(3,5,30),MBLT(3,5,8),HSEG(3,5,30),MBAG(3,1O,6), RSTART
*NTPL( 5,30)NTBLT( 5,8),NTSEG( 5,30) RSTART

DIMENSION ICIO( 1614) RSTART
EQUIVALENCE (IC1O(1) ,MNPL(1)) RSTART

C 11 RSTART
COI4NON0,/FORCES/PSF(7,70) ,BSF(4. 20), SSF(10,40) ,BAGSF(3 .20), NCFORC

* PRJ.NT(7,30) .NPANEL(5) ,NPSF,NBSF,NSSF,NBCSF RSTART
DIMENSION RC11(1240) ,IC11(9) NCFORC
EQUIVALENCE (RC11(1) ,PSF(1,1)) ,(ICII(l) ,NPANEL(l)) RSTART1

C 12 RSTART
COMMON/INTEST/ SGTEST(3.4,30) ,XTEST(3,120) .SEGT(120) ,REGT(120) RSTART
REAL SECT RSTART
DIMENSION RC12(720) RSTART
EQUIVALENCE (RC12(1) ,SGTEST(l.1. 1)) RSTART

C 13 RSTART
COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), RSTART

IIHT(3,3, 12) ,RK1(3, 12) ,RK2 (3, 12) ,QQ(3, 12) ,TQQ(3, 12) ,RSTAXRT

*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), RSTART
*KQ1(12),KQ2(12),KQTYPE(12) RSTART

DIMENSION RC13(72) ,IC13(36) ,RC13A(1212) .RC13H(348) RSTART
EQUIVALENCE (RC13(1),RK1(1,1)),(IC13(1),KQ1(1)), RSTART

*(RC13A(1),A13(1,1,1)),(RC13H(1),IIHT(1,1,1)) RSTART
C 14 RSTART

COMMON/TABLES/XNUTI,MXNTB,MXTB1,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
DIMENSION IC14(1304) BUTLER2
EQUIVALENCE (1C14(1) ,MXNTI) RSTART

C 15 RSTART
COI{MON/COM4AIN/VAR(240) ,DER(240) ,DT,1HO,HMAX,HMIN,RSTIME, RSTART

ISTEP,NSTEPS ,NDINT,NEQ, IRSIN, IRSOUT RSTART
DIMENSION RC15(485) ,IC15(6) RSTART
EQUIVALENCE (RC1S(1),VAR(1)),(IG15(1),ISTEP) RSTART

C 16 RSTART
COMMON/CDINT/ UU(4) ,GlI(3,4), RSTART

*E(3,240),FF(5,240),GG(5,240),Y(S,240),U(5,240), RSTART
*H,IIPRINT,fIS,TPRINT,TSTART,ICNT,IDBL,IFLAG,IDMY 80386

C NOTE: FF REPLACES F FROM SUBROUTINE DINT. RSTART
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DIMENSIONZ RCI6(5541) ,1C16(3) RSTART
EQUIVALENCE (RCL6(1) .UIJ(1)), (1C16(1) , ICNT) RSTIART

C 17 RSTARTL
CGION/DAMPER/ APSDM'(3 20) ,APSDN'(3 ,20) ,ASD(5 .20) ,MSDX(20) ,MSDN;(20)RSTART
DIMENSION P.C17(220) .1C17(f.0) RSTART
EQUIVALENCE (RCL7(1) .APSDM4(1,1)) ,(1C17(1) ,MSDM(1)) RSTART

C 18 RSTART
COMMON/CEULER/ IEULER(30) .HIR(3.3,90),AN.G(3.30) .ANGD(3.30). JDRIFT

* FE(3,30) ,TQE(3,30),CONST(5,30) JDRIFT
DIMENSION RC18(1320) JDRIFT
EQUIVALENCE (RCL8(1) .HIR(1,1,1)) RSTART1

C 19 RSTART
C0MH0N/TE4PVI/ CREST,TTI(3) ,R1I(3) .R21(3) .JSTOP(4.2,.30) RSTPRT
DIMENSION P.C19(1O) , C19(180) RSTART
EQUIVALENCE (RC19(1) ,CREST) ,(1C19(1) ,JSTOP(1 .1,1)) RSTART

C 20 RSTART
COMMON/CYDATA/ CYTD(5),CYPA(5),CYSP(5),CYTO(5),CYVO(5),CYCD(5), RSTART

*CY-K(5),CYR(5),CYAT(5),CYPV(5),CYCDO(5),CYAO(5), RSTART
* CYPO(5),CYSS(5),CYLO(5),CYC(5),CYiRHOO(5),CYVMAX(5),RSTART

CYORFC(5) .CYRHO(5) ,CYT(5) ,CYP(5) ,CYV(5) RSTART
DIMENSION RC2OA(95) .RC2OB(20) RSTART
EQUIVALENCE (RC2OA(1) .CYTD(1)) , (RC2OB(1) ,CYRHO(l)) RSTART

C 21 RSTART
COMMON/RSAVE/ XSG(3,.20.3).DPMI(3,3,30),LPMI(30), ATBIII

*NSG(9),MSG(20,9),MCG,MCGIN(24,5),KREF(20,9) TTHKREF
DIMENSION RC21(450) , C21(520) TTHKREF
EQUIVALENCE (RC21(1),XSC(1,1,1)) , (IC21(1),LPMI4(1)) RSTART

C 22 RSTART
COM4MON/FLXBLE/ HF(4,12,8),B42(3,3,24).V4(3,8),NFLEX(3,S) RSTART
DIMENSION RC22(624),I C22(24) RSTART
EQUIVALENCE (RC22(1),HF(1,1,1)) , (IC22(l),NFLEX(l,l)) RSTART

C 23 RSTART
COMMON/HRNESS/ BAR(iS, 100) ,BB(100) ,BBDOT(1OO) ,PLOSS(2,100), RSTART

XLONG(20),HTIME(2),IBAR(S,100),NL(2,100), RSTART
* NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPH(5) RSTART

DIMENSION RC23(1922) , C23(765) RSTART
EQUIVALENCE (RC23(1),BAR(1,1)),(IC23(1),IBAR(1,1)) RSTART

C 24 RSTART
COMMON/WINDFR/ WTIME(30),QFU(3S),QFV(3,5),JF(3,30),IWIND(30), WINDOP

KWSEG(7,30),NFVSEG(6) ,NFVNT(5),MOWSEG(30,30) WINDOP
DIMENSION RG24(150) ,IC24(1151) WINDOP
EQUIVALENCE (RC24(1),WTIME(l)),(IC24(l),IWIND(1)) RSTART

C RSTART
REAL AOLD4,AAOLD4 RSTART
DIMENSION COMMON(24) ,INDEX(3) RSTART
DATA COMMON /811CONTRL ,8HCNTSRF ,811VPOSTN ,81SGMNTS ,RSTART

*81ICMATRX ,811ABDATA ,811TITLES ,8[ICNSNTS ,RSTART

*81iDESCRP 811JBARTZ 811FORCES 811INTEST ,RSTART

811CSTRNT 811TABLES 811COMAIN 811CDINT ,RSTART

811DAMPER ,8HCEULER ,811TEMPVI ,8HCYDATA ,RSTART

*81IRSAVE ,8HFLXBLE ,8iIIRNESS ,811WINDFR /RSTART
DATA BLANK/8H / RSTART
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CALL ELTIME(1,25) RSTART
GO TO tl00,200,300,400,,500),IF RSTART

C RSTART
C 1. READ INPUT & INITIALIZATION iPECORD FROM OLD RESTART TAPE. RSTART
C RSTART

100 READ (IT) ICI, PL, RC3. IC3, IJSYM4, RC6A, IFULL, XDTE, XCMENT, RSTART
*RC7, CGS, JS, RCS, RC9, IC9, IC1O, NPANEL. SOTEST, RSTART
*RC13, IC13, IC14, DT. HO, ILMAX. HIN, NSTEPS, NDINT, RSTART
*RC17, ICL7, IEULER, IC19, RC2OA, RC21, 1C21, HF, IC22. RSTART
*RC23, IC23, RC24, IC24 RSTART

WIRITE (6,101) IT,XDTE,XCHEN-T RSTART
101 FORMAT('O INPUT DATA HAS BEEN READ IN FROM UNIT NOJ',I4// RSTART

I OX, 3A4// LOX, 20A4/1O., 20A4) RSTART
GO TO 999 RSTART

C RSTART
C 2. WRITE INPUT & INITIALIZATION RECORD ONTO NEIJ RESTART TAPE. RSTART
C RSTART

200 WRITE (IT) ICI, PL, RC3, 1C3, NSYI4, RC6A, IFULL, DATE, COMENT, RSTART
RC7, CGS, JS, RC8, RC9, 1C9, 1GbO, NPANEL, SGTEST, RSTART

*RC13, IC13, IC14. DT, HO, H.MX, HMIN, NSTEPS, NDINT, RSTART
*RC17, IC17, IEULER, IC19, RC2OA, RC21, 1C21, HF, IC22, RSTART
*RC23, IC23, RC24, IC24 RSTART

GO TO 999 RSTART
C RSTART
C 3. READ TIME POINT RECORD FROM OLD RESTART TAPE. RSTART
C RSTART

300 READ (IT) TIME, BELT, TPTS, BD, RC4, RC5B, RC6B, IFULL, IPIN, RSTART
*RC11, ICil, XTEST, SEGT, REGT, RC13H, KQTYPE, TAB, RSTART
*VAR, DER, NEQ, RCL6, IC16, IEULER, RC18, IC19, RC2OB, RSTART
*RC21, IC21, V4, RC23, NL, NPTPLY, WTIME, IWIND RSTART

CALL OUTPUT(1) RSTART
GO TO 999 RSTART

C RSTART
C 5. WRITE TIME POINT RECORD ONTO NEW RESTART TAPE. RSTART
C RSTART

500 WRITE (IT) TIME, BELT, TPTS, BD, RC4, RC5B, RC6B, IFULL, IPIN, RSTART
RC11, ICli, XTEST, SEGT, REGT, RC13H, KQTYPE, TAB, RSTART
VAR, DER, NEQ, RGL6, IC16, IEULER, RC18, IC19, RC2OB, RSTART

*RC21, IC21, V4, RC23, NL, NPTPLY, WTIME, IWIND RSTART
GO TO 999 RSTART

C RSTART
C 4. READ NEW INPUT DATA FROM INPUT STREAM FOR RESTART. RSTART
C RSTART

400 READ (5,399) AVAR,INDEX,ITYPE,RR,I1,AAi,RROLD,IIOLD,AAOLD RSTART
399 FORMAT(A8,414,2(F8.0,I8,A8)) RSTART

CALL SEARCH(AVAR, INDEX,NCOM, ITEM) RSTART
IF (NCOM.LE.0) GO TO 490 RSTART
IF (NCOM.GT.24) CO TO 999 RSTART
IF (ITYPE.GT.3) GO TO 490 RSTART
GO TO ( 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, RSTART

13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24) , NCOM RSTART
C COMMON /CONTRL/ RSTART
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1 IF (ITEH..GT..1) 0p) TO 401 RSTAiRl
IF (ITYPEIEl1) GO TO 490 RSTART
ROWD - TIME RSTART
TIME - PRR RSTART
GO TO 492 RSTART

401 IF (ITEM.GT.52) GO TO 490 PAGE
IF (ITYPE.NE.2) -GO TO 490 RSTART
IOWDs IC1(ITEM-I) RSTART
IC1(ITEM-1) - II RSTART
GO TO 494 RSTART

C COMMON /CNTSRF/ RSTART
2 IF (ITEM.GT.1888) GO TO 490 EDGE

IF (ITYPE.NE.1) GO TO 490 RSTART
ROWD - RC2(ITEM) RSTART
RC2(ITEH) - RR RSTART
GO TO 492 RSTART

C COMMON /VPOSTN/ RSTART
3 IF (ITEM.GT.18084) GO TO 403 VEHICL

IF (ITYPE.NE.1) GO TO 490 RSTART
ROWD - RC3(ITEM) RSTART
RC3(ITEH) - RR R.START
GO TO 492 RSTART

403 IF (ITEM.GT.18096) GO TO 490 VEHICL
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD - IC3(ITEM-18084) VEHICL
IC3(ITEM-18084) -II VEHICL
GO TO 494 RSTART

C COMMON /SGMNTS/ RSTART
4 IF (ITEM.GT.900 )GO TO 404 RSTART

IF (ITYPENE.1) GO TO 490 RSTART
ROLD -RC4(ITEM) RSTART
RC4(ITEM) - RR RSTART
GO TO 492 RSTART

404 IF (ITEM.GT.930 )GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD - NSYM(ITEM-900) RSTART
NSYM(ITEM-900) - II RSTART
GO TO 494 RSTART

C COMMON /CMATRX/ RSTART
5 IF (ITEM.GT.1776) GO TO 490 SLIP

IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD - RCSA(ITEM) RSTART
RC5A(ITEM) - RR RSTART
GO TO 492 RSTART

C COMMON /ABDATA/ RSTART
6 IF (ITEM.GT.881 ) GO TO 406 RSTART

IF (ITYPE.NE.l) GO TO 490 RSTART
ROLD - RC6A(ITEM) RSTART
RC6A(ITEM) - RR RSTART
GO TO 492 RSTART

406 IF (ITEII.GT.887 ) GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 RSTART
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IOLD - IFIJLL(ITEH-881) RSTART
IFULL(ITEH-881) - II RSTART
GO TO 494 RSTART

C CO.MON /TITLES/ NOTE: NO PROVISION FOR CGS OR JS. RSTART
7 IF (IT&f4LGT.348 ) GO TO 490 RSTART
IF (ITYPE.NE.3) GO TO 490 RSTART
AOLD - RC7A(ITEM) RSTART
RC7A(ITE1M) - AA RSTART
GO TO 496 RSTART

C COMMON /CNSNTS/ RSTART
8 IF (ITEM.GT.35 ) GO TO 490 TIJOPI
IF (ITEH.GT.31 ) GO TO 408 RSTART
IF (ITE1M.LE.28 ) GO TO 408 RSTART
IF (ITfPE..NE.3) GO TO 490 RSTART
AOLD - RC8(IT&M) RSTART
RC8(ITEH) -AA RSTART
GO TO 496 RSTART

408 IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD - RC8(ITEM) RSTART
RC8(ITEM) - RR RSTART
GO TO 492 RSTART

C COMMON /DESCRP/ RSTART
9 IF (ITEM.GT.2460) GO TO 409 SLIP

IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD - RC9(ITEM) RSTART
RC9(ITEM) - RR RSTART
GO TO 492 RSTART

409 IF (ITEK.GT.2610) GO TO 490 SLIP
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD - IC9(ITEM-2460) SLIP
IC9(ITEM-2460) - II SLIPRT
GO TO 494 RSTART

C COMMON /JBARTZ/ RSTART
10 IF (ITEM.GT.1614) GO TO 490 RSTART

IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD - IC1O(ITEM) RSTART
ICIO(ITEM) =II RSTART
GO TO 494 RSTART

C COMMON /FORCES/ RSTART
11 IF (ITEM.GT.1240) GO TO 411 NCFORC

IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD - RCI1(ITEM) RSTART
RC11(ITEM) - RR RSTART
GO TO 492 RSTART

411 IF (ITEM.GT.1149) GO TO 490 NCFORC
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD - IC1L(ITEM-1240) NCFORC
IG11(ITEM-1240) 11I NCFORC
GO TO 494 RSTART

C COMMON /INTEST/ RSTART
12 IF (ITEM.GT.720 )GO TO 412 RSTART

IF (ITYPE.NE.1) GO TO 490 RSTART
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ROW - RC!2(ITEMI) RSTART
RC12(ITEM) - RR RSTART
-GO TO 492 RSTART

412 IF (ITEM.GT.840 ) GO TO 512 RSTART
IF (ITYPE.NE.3) GO TO 490 RSTART
AdLD = SEGT(I.TE!4-720) RSTART
SEGT(ITEM-720) AA RSTART
GO TO 496 

RSTART
512 IF (ITEM.GT.960 GO TO 490 RSTART

It (ITYPE.NE.3) GO TO 490 RSTART
AOLD - REGT(ITEM-840) 

RSTART
REGT(ITEM-840) - AA RSTART
GO TO 496 

RSTARTC COMMON /CSTRNT/ 
RSTART

13 IF (ITEM.GT.1212) GO TO 413 RSTART
IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD - RC13A(ITEM) 

RSTART
RC13A(ITEM) - R.R RSTART
GO TO 492 

RSTART
413 IF (ITEM.GT.1248) GO TO 490 RSTART

IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD - IC13(ITEM-1212) 

RSTART
1C13(ITEM-1212) - II RSTART
GO TO 494 

RSTARTC COMMON /TABLES/ 
RSTART

14 IF (ITEM.GT.1304.) GO TO 414 BL'TLER2
IF (ITYPE.NE.2) CO TO 490 RSTART
IOLD -IC14(ITEM) 

RSTART
ICI.4(ITEM) - II RSTART
GO TO 494 

RSTART414 IF (ITEM.GT.5804) GO TO 490 misc
IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD -TAB(ITEM-13O4) 

BUTLER2
TAB(ITEK-1304) R PR BUTLER2
GO TO 492 

RSTARTC COMMON /COMAIN/ 
RSTART

15 IF (ITEl4.GT.485 G O TO 415 RSTART
IF (ITYPE.NE.1) CO TO 490 RSTART
ROLD -RC15(ITEK) 

RSTART
RC15(ITER) - RRp RSTART
CO TO 492 

RSTART
415 IF (ITEt4.GT.491 ) CO TO 490 RSTART

IF (ITYPE.NE.2) CO TO 490 RSTART
IOLD - IC15(ITEM-485) 

RSTART
IC1S(ITER-485) -II RSTART
GO TO 494 

RSTART
C COMMON /CDINT /RSTART

16 IF (ITh14.GT.5541) GO TO 416 RSTART
IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD - RCl6(ITE4) 

IRSTART
RCI.6(ITEK) - RR RSTART
CO TO 492 

RSTART
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416 IF (ITEH.GT.5544) GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD - IC16(ITEM-5541) RSTART
IC16(ITEM-5541) -II RSTART
GO TO 494 RSTART

C COMMON /DAMPER/ RSTART
17 IF (iTEM.GT.220 )GO TO 417 RSTART

if (ITYPE.NE.1) GO TO 490 RSTART
R0LD - RC17(ITEI) RSTART
RC17(ITEM) - RR RSTART
GO TO 492 RSTART

417 IF (ITEM.GT.260 ) GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD - IC17(ITEM-220) RSTART
1C17(ITEM-220) - II RSTART
GO TO 494 RSTART

C COMMON /CEULER/ RSTART
18 IF (ITEM.GT.30 )-~GO TO 418 RSTART

IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD - IEULER(ITEM) RSTART
-IEULER(ITEM) - II RSTART
GO TO 494 RSTART

418 IF (ITEM.GT.1350) GO TO 490 JDRJ.FT
IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD - RC18(ITEM-30) RSTART
RC18(ITEM-30) -RR RSTART
GO TO 492 RSTART

C COMMON /TEMPVI/ RSTART
19 IF (ITEM,GT.1O ) GO TO 419 RSTART

IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD - RC19(ITEM) RSTART
RC19(ITEM) - RR RSTART
GO TO 492 RSTART

419 IF (ITEM.GT.190 ) GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD - 1C19(ITEM-1O) RSTART
IC19(ITEM-1O) - II RSTART
GO TO 494 RSTART

C COMMON/CYDATA/ RSTART
20 IF (ITEM.GT. 115 ) GO TO 490 RSTART

IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD - RC2OA(ITEM) RSTART
RC2OA(ITEM) -RR RSTART
GO TO 492 RSTART

C COMMON /RSAVE/ RSTART
21 IF (ITEM.GT,450 ) GO TO 421 RSTART

IF (ITYPE.NE.1 ) GO TO 490 RSTART
ROLD - RC21(ITEM) RSTART
RC21(ITEM) -RR RSTART
GO TO 492 RSTART

421 IF (ITEM.GT.970 ) GO TO 490 TTHKREF
IF (ITYPE.NE.2 ) GO TO 490 RSTART
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IOLD) - 1G21(ITEM-450) RSTART
IC21(ITEfl-45O) -II RSTART
GO TO 494 RSTART

C COMMON /FLXBLE/ RSTART
22 IF (ITEM.GT.624 )GO TO 422 RSTART

IF (ITYPE.NE.1 )GO TO 490 RSTART
ROLD - RC22(ITEM) RSTART
RC22(ITEM) - RR RSTART
GO TO 492 RSTART

422 IF (ItEM.GT.648 ) GO TO 490 RSTART
IF (ITYPE.NE.2 ) GO TO 490 RSTART

IOLD - IC22(ITEM-624) RSTART
IC22(ITEM-624) - II RSTART
GO TO 494 RSTART

C COMMON /HRNESS/ RSTART
23 IF (ITEI4.GT.1922) GO TO 423 RSTART

IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD - RC23(ITEM) RSTART
RC23(ITEM) - RR RSTART
GO TO 492 RSTART

423 IF (ITEM.GT.2687) GO TO 490 RSTART

IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD - IC23(ITEM-1922) RSTART
IC23(ITEM-1922) 11I RSTART
GO TO 494 RSTART

C COMMON /I4INDFR/ RSTART
24 IF (ITEM.GT.15O GO TO 424 WINDOP

IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD - RC24(ITEM) RSTART
RC24(ITEM) =RR RSTART
GO TO 492 RSTART

424 IF (ITEM.GT. 1301) GO TO 490 WINDOP
IF (ITYPE.NE.2) GO TO 490 RSTART

IOLD - IC24(ITEM-15O) WINDOP
IC24(ITEM-150)- II WINDOP
GO TO 494 RSTAi

C RSTART
C ERROR MESSAGE - TERMINATE PROGRAM. RSTART
C RSTART

490 WRITE (6,491) AVAR,INDEX,NCOM,ITEM,ITYPE,RR,II,AA RSTART
491 FORMAT('O SUBROUTINE RSTART INPUT ERROR'// RSTART

' 'AVAR- ',A8, 'INDEX-',3I6,' NCOM-',I6,' ITEM-',I6, RSTART

*'ITYPE',I6, ' RR-' ,G15.8,' 11~-',18,, AA- ',A8// RSTART
*'PROGRAM IS BEING TERMINATED.') RSTART

STOP 2 RSTART

C RSTART
C PRINT MESSAGE FOR REAL VARIABLES. RSTART
C RSTART

492 WRITE (6,493) AVAR,INDEX,COMMON(NCOM),ROLD,RR RSTART
493 FORMAT('O',A6,'(',I4,',',I4,',',I4,') OF COMMON/',A6,'/', RSTART

*' HAS BEEN CHANGED FROM ',G15.8,' TO ',G15.8) RSTART

IF (RROLD.EQ.O.O) GO TO 400 RSTART
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IF (DABS(RROLD-ROLD).LE.O.0O001*RROLD) GO TO 400 RSTART
WRITE (6,383) RROLD RSTART

3,83 FORMAT(' INPUT VALUE FOR RROLD WAS ',G15.8//) RSTART
GO TO 490 RSTART

C RSTART
C PRINT MESSAGE FOR INTEGER VARIABLES. RSTART
c RSTART

494 WRITE (6,495) AVAR,INDEX,COM4ON(NCOM) ,IOLD,II RSTART
495 FORMAT('O',A6,'(',I4,' ,',I4,' ,',I4,') OF COM4MON/',A6,'/', RSTART

*' HAS BEEN CHANGED FROM ', 18,' TO ', 18) RSTART
IF (IIOLD.EQ.O) GO TO 400 RSTART
IF (IOLD.EQ.IIOLD) GO TO 400 RSTART
WRITE (6,385) IIOLD RSTART

385 FORMAT(' INPUT VALUE FOR IIOLD WAS ',18//) RSTART
GO TO 490 RSTART

C RSTART
C PRINT MESSAGE FOR ALPHANUMERIC VARIABLES. RSTART
C RSTART

496 WRITE (6,497) AVAR,INDEX,COMMON(NCOM) ,AOLD,AA RSTART
497 FORMAT('O',A6,'(',I4,' ,',I4,' ,',I4,') OF COMMON/',A6,'/0, RSTART

*' HAS BEEN CHANGED FROM ', A8,' TO ', A8) RSTART
IF (AAOLD.EQ.BLANK) CO TO 400 RSTART
AAOLD4 - MAOLD RSTART
AOLD4 - AOLD RSTART
IF (AOLD4.EQ.AAOLD4) GO TO 400 RSTART
WRITE (6,387) MAOLD RSTART

387 FORMAT(' INPUT VALUE FOR MAOLD WAS ',A8//) RSTART
CO TO 490 RSTART

999 CALL ELTIME(2,25) RSTART
RETURN RSTART
END RSTART
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SUBROUTINE SEARCH(AVAR, INDEX,NCOM, ITEM) SEARCHC REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE RSTART TO COMPUTE NCOM & ITEM FROM AVAR & SEARCHC INDEX. RETURNS NCOM-O FOR ERROR AND NCOM-50 FOR BLANK. SEARCH
C 

SEARCH
IMPLICIT REAL*8(A-H,O-Z) SEARCH
DIMENSION BVAR(2 64),KOUNT(25),NDIM(3,264)NJ(3)NK(3),INDE(3) SLIP
DIMENSION Cl ( 17) ,NQ1 ( 51) PACE
DIMENSION C2 ( 4), NC2 ( 12) SEARCH
DIMENSION C3 ( 10) ,NC3 ( 30) SEARCH
DIMENSION C4 ( 9), NC4 ( 27) SEARCH
DIMENSION C5 ( 9) ,NC5 ( 27) SLI P
DIMENSION C6 ( 30) ,NC6 ( 90) SEARCH
DIMENSION C7 ( 11) ,NC7 ( 33) SEARCH
DIMENSION C8 ( 10) ,NC8 ( 30) TWOPI
DIMENSION C9 ( 15) ,NC9 ( 45) SEARCH
DIMENSION C10( 11) ,NCIO( 33) SEARCH
DIMENSION C11( 10) ,NC11( 30) SEARCH
DIMENSION C12( 4) ,NC12( 12) SEARCH
DIMENSION C13( 16) ,NC13( 48) SEARCH
DIMENSION C14( 7) ,NCI4( 21) SEARCH
DIMENSION C15( 13) ,NC15( 39) SEARCH
DIMENSION C16( 15) NC16( 45) SEARCH
DIMENSION C17( 5) ,NC17( 15) SEARCH
DIMENSION C18( 7) ,NCL8( 21) SEARCH
DIMENSION C19( 5) ,NC19( 15) SEARCH
DIMENSION C20( 23) ,NC2O( 69) SEARCH
DIMENSION C21( 8) ,NC21( 24) cfGiu
DIMENSION C22( 4) ,NC22( 12) SEARCH
DIMENSION C23( 12) ,NC23( 36) SEARCH
DIMENSION C24( 9) ,NC24( 27) WINDOP

C 
SEARCH

EQUIVALENCE (Cl (1),BVAR( 1)) ,(NCI (1),NDIM(1, 1)) SEARCH
EQUIVALENCE (C2 (1),BVAR( 18)) ,(NC2 (1),NDIM(1, 18)) PAGE
EQUIVALENCE (C3 (1),BVAR( 22)) ,(NC3 (1),NDIM(l, 22)) PACE
EQUIVALENCE (C4 (1),BVAR( 32)) ,(NC4 (1),NDIM(l, 32)) PAGE
EQUIVALENCE (CS (1),BVAR( 41)) ,(NC5 (1),NDIM(1, 41)) PAGE
EQUIVALENCE (C6 (1),BVAR( 50)) ,(NC6 (1),NDIM(1, SO)) SLIP
EQUIVALENCE (C7 (1),BVAR( 80)) (NC7 (1),NDIM(1, 80)) SLIP
EQUIVALENCE (C8 (1),BVAR( 91)) ,(NC8 (1),NDIM(1, 91)) SLIP
EQUIVALENCE (C9 (1),BVAR(101)) (NC9 (1),NDIM(1,101)) SLIP
EQUIVALENCE (C1O(1),BVAR(116)) ,(NC1O(1),NDIM(1,116)) SLIP
EQUIVALENCE (C11(1),BVAR(127)) (NCI1(1),NDIM(1,127)) SLIP
EQUIVALENCE (C12(1),BVAR(137)) (NC12(1),NDIM(1,137)) SLIP
EQUIVALENCE (C13(1),BVAR(141)) (NCI3(1),NDIM(1,141)) SLIP
EQUIVALENCE (C14(l),BVAR(157)) ,(NC14(1),NDI!1(1,157)) SLIP
EQUIVALENCE (C15(l),BVAR(164)) ,(NCl5(l),NDIM(1,164)) SLIP
EQUIVALENCE (C16(l),BVAR(177)) (NCI6(l),NDIM(1,177)) SLIP
EQUIVALENCE (C17(l),BVAR(192)) (NC17(I),NDIM(1,192)) SLIP
EQUIVALENCE (C18(1),BVAR(197)) (NCI8(l),NDIM(1,197)) SLIP
EQUIVALENCE (C19(l),BVAR(204)) (NCl9(1),NDIM(1,204)) SLIP
EQUIVALENCE (C20(1),BVAR(209)) (NC2O(1),NDIM(1,209)) SLIP
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EQUIVALENCE (C21(1),BVAR(232)) ,(NC21(1),NDIM(1,232)) SLIP
EQUIVALENCE (C22(1),BVAR(240)) ,(NC22(1),NDIM(1,240)) SLIP
EQUIVALENCE (C23(1),BVAR(244)) ,(NC23(1),NDIM(1,244)) SLIP
EQUIVALENCE (C24(1),BVAR(256)) ,(NC24(1),NDIM(1,256)) SLIP

C SEARCH
DATA NVAR/264/ , K0M/24/ , BLANK/8H / SLIP
DATA KOUNT/1,18,22,32,41,50,80,91,101,116,127,137,141,157, SLIP

*164,177,192,197,204,209,232,240,244,256,265/ SLIP
C SEARCH
C 1 C0MMON/C0NTRL/ SEARCH
C S EARCH

DATA Cl /8HTIME ,8HNSEG ,8HNJNT ,8HNPL ,8HNBLT ,SEARCH

*8HNBAG ,8HNVEH ,8HNGRND ,8HNS ,8HNQ ,SEARCH

*8HNSD ,8HNFLX ,8HNNRNSS ,8HNWINDF ,8HNJNTF ,SEARCH

*8HNPRT ,8HNPG PAGE

DATA NCI 0,0,0 ,0,0,0 ,0,0,0 ,0,0,0 ,0,0,0 ,SEARCH

*0,0,0 ,0,0,0 ,0,0,0 ,0,0,0 ,0,0,0 ,SEARCH

*0,0,0 ,0,0,0 ,0,0,0 ,0,0,0 ,0,0,0 ,SEARCH

*36,0,0 ,0,0,0 /PAGE
C SEARCH
C 2 COMMON/CNTSRF/ SEARCH
C SEARCH

DATA C2 /8HPL ,8HBELT ,8HTPTS ,8HBD /SEARCH
DATA NC2 / 24,30,0 , 20,8,0 , 6,8,0 ,24,40,0 /EDGE

C SEARCH
C 3 COMMON/VPOSTN/ SEARCH
C SEARCH

DATA C3 /8HZPLT ,8HSPLT ,8HAXV ,8HVATAB ,8HVTO ,SEARCH

*8HVDT ,8HTIMEV ,8HOMEGV ,8HNVTAB ,8HINDXV /SEARCH
DATA NC3 / 3,0,0 ,3,0,0 ,3,6,0 ,6,501,6 ,6,0,0 ,VEHICL

*6,0,0 ,6,0,0 ,6,0,0 ,6,0,0 ,6,0,0 /SEARCH
C SEARCH
C 4 COMMON/SGMNTS/ S EARCH
C SEARCH

DATA C4 /8HD ,8HWMEG ,8HWMIEGD ,8HU1 ,8HU2 ,SEARCH

*8HSEGLP ,8HSEGLV ,8HSEGLA ,8HNSYM /SEARCH
DATA NC4 / 3,3,30 ,3,30,0 ,3,30,0 ,3,30,0 ,3,30,0 ,SEARCH

*3,30,0 ,3,30,0 ,3,30,0 ,30,0,0 /SEARCH
C S EARCH
C 5 COMMON/CMATRX/ SEARCH
C S EARCH

DATA C5 814V1 8HV2 ,8HV3 ,8HB12 ,8HA22 ,SEARCH

*8HF ,8HTQ ,8HWJ ,8 IAI1 / SLIP
DATA NC5 / 3,30,0 ,3,30,0 ,3,12,0 ,3,3,60 ,3,3,60 ,SEARCH

*3,30,0 ,3,30,0 ,30,0,0 ,3,3,60 /SLIP
C S EARCH
C 6 COMIION/ABDATA/ S EARCH
C S EARCH

DATA C6 / 8HZDEP ,8HDBR ,8HDPVCTR ,8HDEPLOY ,8HAB ,SEARCH

*811B ,8HZR 18HBFB ,8HDRR ,8HVBAGC ,SEARCH

-k8HVSCS ,811SPRK ,8HCK ,811CMASS ,811CYMIN ,SEARCH

*8HCYMOUT 811BAGPV ,8HPD ,8HVBAG ,8HVOLBP ,SEARCH
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* 8HPCYV 8HPCYMIN 8HPVBAG ,8HTV1 8HTV2 , SEARCH
* 8HSWITCH 8HPYMOUT 8HSCALE 8HPREVT 8HIFULL / SEARCH
DATA NC6 / 3,5,0 3,3,5 3,5,0 3,5,0 3,5,0 , SEARCH

* 9,4,5 3,4,5 3,4,5 9,4,5 5,0,0 , SEARCH
* 5,0,0 5,0,0 5,0,0 5,0,0 5,0,0 , SEARCH
* 5,0,0 5,0,0 5,0,0 5,0,0 5,0,0 , SEARCH

5,0,0 5,0,0 5,0,0 3,4,5 , 3,10,5 , SEARCH
* 5,0,0 5,0,0 5,0,0 0,0,0 , 6,0,0 / SEARCH

C SEARCH
C 7 COMMON/TITLES/ SEARCH
C SEARCH

DATA C7 / 8HDATE ,8HCOMENT ,8HVPSTTL ,8HBDYTTL ,8HBLTTTL , SEARCH
* 8HPLTTL ,8HBAGTTL ,8HSEG ,8HJOINT ,8HCGS , SEARCH
* 8HJS / SEARCH
DATA NC7 / 3,0,0 , 40,0,0 , 20,0,0 , 5,0,0 , 5,8,0 , SEARCH

5,30,0 , 5,6,0 , 30,0,0 , 30,0,0 , 30,0,0 , SEARCH
* 30,0,0 / SEARCH

C SEARCH
C 8 COMMON/CNSNTS/ SEARCH
C SEARCH

DATA C8 / 8HPI ,8HRADIAN ,8HG ,8HTHIRD ,8HEPS , SEARCH
8HUNITL ,8HUNITM ,8HUNITT ,8HGRAVTY ,8HTWOPI / TWOPI

DATA NC8 / 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , 24,0,0 , SEARCH
0,0,0 , 0,0,0 , 0,0,0 , 3,0,0 , 0,0,0 / TWOPI

C SEARCH
C 9 COMMON/DESCRP/ SEARCH
C S EARCH

DATA C9 / 8HPHI 8HW 18HRW l8HSR 18HHA , SEARCH
* 8HHB 8HRPHI 8HHT 8HSPRING 8HVISC , SEARCH
* 8HJNT 8HJPIN 8HJSING 98HJGLOB 8HJOINTF / SEARCH
DATA NC9 / 3,30,0 30,0,0 30,0,0 4,60,0 3,60,0 , SLIP

3,60,0 3,30,0 3,3,60 5,90,0 7,90,0 , SEARCH
* 30,0,0 30,0,0 30,0,0 30,0,0 30,0,0 / SEARCH

C SEARCH
C 10 COMMON/JBARTZ/ SEARCH
C SEARCH

DATA ClO/ 8HUNPL ,8HMNBLT ,8HMNSEG ,8Pl'iNBAG ,8HMPL , SEARCH
* 8HMBLT ,8HMSEG ,8HMBAG ,8HNTPL ,8HNTBLT , SEARCH
* 8HNTSEG / S EARCH
DATA NCIO/ 30,0,0 , 8,0,0 , 30,0,0 , 6,0,0 , 3,5,30 , SEARCH

* 3,5,8 , 3,5,30 , 3,10,6 , 5,30,0 , 5,8,0 , SEARCH
* 5,30,0 / SEARCH

C SEARCH
C 11 COMMON/FORCES/ SEARCII
C SEARCH

DATA ClI/ 8HPSF ,8HBSF ,8HSSF ,8HBAGSF ,8HPRJNT , SEARCH
* 8HNPANEL ,8HNPSF ,8HNBSF ,8HNSSF ,8HNBGSF / SEARCH
DATA NC1L/ 7,70,0 , 4,20,0 , 10,40,0 , 3,20,0 , 7,30,0 , NCFORC

* 5,0,0 , 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 / SEARCH
C SEARCH
C 12 COMMON/INTEST/ SEARCH
C SEARCH
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DATA C12/ SHSGTEST 8Hx-jTEST ,8ilSEGT ,8iREGT / SEARCHDATA NC12/ 3.4.30 , 3,120,0 , 120.0.0 . 120.0.0 / SzRCH
C 

SEARCH
C 13 COY ,ON/csmpir/ 

SEARCH
C 

SEARCHtSEARCH
DATA C13/ 8HAl3 ,8HA23 ,8HB31 8HB32 ,811HT . SEARCH* 8HRK1 .8HRK.2 .8HQQ . 8HTQ .8HRQQ , SEARCH* SHHQQ ,8HSQQ ,8HCFQQ ,81i:Ql ,8HKQ2 , SEARCH* BHKQrtYPE / 

SEARCH
DATA NC13/ 3,3,24 , 3,3,24 , 3,3.24 , 3,3,24 , 3,3,12 , SEARCH3,12.0 , 3,12.0 , 3,12,0 , 3,12,0 3,12,0 , SEARCH* 3,12.0 , 12,0,0 , 12,0,0 , 12.0.1 , 12,0,0 SEARCH* 12,0,0 / 

SRC
C SEARCH
C 14 COHMON/TABLES/ SEARCH

C SEARCHSEARCH
DATA C14/ 8HMXTI ,8HHXNTB ,81LWIXTBI ,811XT82 , 8INTI . SEARCH* 8iiNTAB ,SHTAB / SEARCHDATA NC14/ 0,0,0 , 0,0,0 0,0,0 , 0,0,0 , 50,0,0 SEARCHC 1250,0.0 , 4500,0,0/ 

BUTLER2
C 

SUER2
C 15 COHMON/COIAIti/ SEARCH

C SEARCHDATA 15/ HVARSEARCHDATA C15/ 8tVAR ,8HDER 8HDT ,8HHO ,8HHl4AX , SEARCH* 8HIL41N .8HRSTIME 8HISTEP ,8HNSTEPS ,8HNDINT , SEARCH* 8HNEQ 8HIRSIN 8HIRSOUT / SEARCHDATA NC15/ 240,0,0 , 240.0,0 , 0,0,0 , 0,0,0 0.0,0 SEARCH0,0,0 , 00.0 , 0,0,0 0.0,0 0,00 , SEARCH* 0,0,0 , 0,00 00,0 / SEARCH
C 

SEARCHC 16 COHION/CDINT / 
SEARCH

C 
SEARCHDATA C16/ 8HUU ,81GH ,8HE .8HFF 8HGG SEARCH

8HY ,8HU ,8HH 8HHPRINT 8HHS SEARCH8HTPRINT ,8HTSTART ,8HICNT 8HIDBL 8HIFLAG / SEARCHDATA NC16/ 4,0,0 , 3,4,0 , 3,240,0 5,240,0 5,240,0 , SEARCH* 5,240,0 , 5,240,0 , 0,0,0 0,0,0 0,0,0 , SEARCH
0,0,0 , 0,0,0 0,0,0 0,0,0 0,0,0 / SEARCH

C ,SEARCHC 17 COMMON/DAMPER/ 
SEARCHC 
SEARCHDATA C17/ 8HAPSDM ,8HAPSDN .8HASD .8IHMSDM .8HKSDN / SEARCHDATA NC17/ 3,20,0 , 3,20,0 , 5,20,0 , 20,0,0 20,0,0 / SEARCHC 
SEARCHC 8 COMHON/CEULER/ 
SEARCHC 
SEARCHDATA C18/ 8HIEULER 8HHIR ,8HiAG ,8HANGD ,8IFE , SEARCH* 8HTQE 8HCONST / SEARCHDATA NC18/ 30,0,0 , 3,3,90 , 3,30,0 , 3,30,0 , 3,30,0 , JDRIFT* 3,30,0 5,30,0 /JDRIFT

C 
SEARCHC 19 COMON/TEMPVI/ 
SEARCH
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SERCH
DATA C19/ 8HCREST S6HTTI ,8HR1l .8HR2I ,8HJSTOP / SEARCHDATA UC19/ 0,0,0 , 3.0,0 , 3,0.0 3.0,0 4,2,30 / SEARCH

C SEARCH

C 20 COm4'ON/CYDATA, 
SEARCH

C 
SEARCHDATA C20/ 8HCYTD ,8HCYPA ,8HCYSP ,8HCYTO ,8HCYVO , SEARCH* 8HCYCD ,8HCYK ,8tICYR ,8HCYAT ,8HCYPV , SEARCH* 8HCYCDO , 8HCfAO ,8HCYPO ,8HCYSS ,8HCYL0 , SEARCH* 8HCYC ,8HCYRHOO ,8HCYVwM ,8HCYORFC ,8HCYRHO , SEARCHSHCYT ,8HCYRHP ,8HCYV / SEARCHDATA NYC20/ 5,0,0 , 5,0.0 , 5.0,0 , 5,0,0 , 5,0,0 , SEARCH* 5,0,0 , 5,0,0 , 5,0,0 , 5,0,0 , 5,0,0 SEARCH5,0.0 , 5,0,0 , 5,0,0 , 5,0,0 , 5.0,0 SEARCH

5,0,0 , 5,0,0 , 5,0,0 , 5,0,0 , 5,0,0 , SEARCH5,0,0 . 5,0,0 5,0,0 / SEARCHC 
SEARCHC 21 COMMON/RSAVE/ 
SEARCH

C 
SEARCHDATA C21/ 8HXSG ,8HDPMI ,81JLP1i ,81INSG , 8HMSC , SEARCH*8HCG , 8HCGIN ,SHKREF / CHGIIIDATA NC21/ 3,20,3 , 3,3.30 , 30,0,0 , 9,0,0 , 20.9,0 , WINDOP

1,0,0 , 24,5,0 , 20,9,0 / TTHKREFC 
SEARCHC 22 COMMON/FLXBLE/ 
SEARCH

C 
SEARCHDATA C22/ 8HHF ,18HB42 ,8HV4 ,8HNFLEX / SEARCHDATA NC22/ 4,12,8 , 3,3,24 , 3,8,0 3,8,0 / SEARCH

C 
SEARCHC 23 COMMON/HRNESS/ 
SEARCH

C 
SEARCHDATA C23/ 8HBAR ,8HBB ,8HBBD0T ,81PLOSS ,8HXLONG , SEARCH" 8HHTIME ,8HIBAR ,8HNL , 8HNPTSPB ,8HNPTPLY , SEARCH* 8HNTHRNS ,8HNBLTPH ,' SEARCH

DATA NC23/ 15,100,0, 100,0,0 , 100,0,0 , 2,100,0 , 20,0,0 , SEARCH* 2,0,0 , 5,100,0 , 2,100,0 , 20,0,0 , 20,0,0 , SEARCH* 20,0,0 , 5,0,0 / SEARCHC 
SEARCH24 COMION/WINDFR/ 
SEARCHDATA C24/ 811WTIME ,8HQFU ,8HQFV ,8HWF ,8HIWIND , WINDOP* 8HMWSEG ,8HNFVSEG ,8HNFVNT ,8HMOWSEG / WINDOP

DATA NC24/ 30,0,0 , 3, 5,0 , 3, 5,0 , 3,30,0 , 30,0,0 , WINDOP* 7,30,0 , 6,0,0 , 5,0,0 30,30,0 / WINDOP
NCON - 50 

SEARCHIF (AVAR.EQ.BLANK) CO TO 99 
SEARCHC 
SEARCHC SEARCH FOR VARIABLE NO. IV. 
SEARCHC 
S EARCli

NCOM - 0 
SEARCHDO 10 IV-1,NVAR 
SEARCHIF (AVAR.EQ.BVAR(IV)) GO TO 12 SEARCHI10 CONTINUE 
SEARCII
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GO TO 99 SEARCH

C SEARCH FOR COMMON NO. IC. SEARCH
c SEARCHSEARCH

12 DO 20 IC-1,KOM 
SEARCHIF (IV.GE.OUT(IC).AND.IV.LTKOUNT(IC+I)) 

GO TO 22 SEARCH20 CONTINUE 
SEARCHGO TO 99 
SEARCH

C 
SEARCHC COMPUTE ITEM NO. FOR VARIABLE IV IN COMMON IC. SEARCH

C 
SEARCH22 KI - KOUNT(IC) 
SEARCHK2 - IV-1 
SEARCHITEM = I 
SEARCHIF (KI.EQ.IV) GO TO 25 
SEARCHDO 24 K-K1,K2 
SEARCHNI - I 
SEARCHDO 23 1=1,3 
SEARCHIF (NDIM(I,K) .NE.O) NI=NI*NDIM(IK) 
SEARCH23 CONTINUE 
SEARCH24 ITEM - ITEM+NI 
SEARCH25 DO 26 1=1,3 
SEARCHIF (INDEX(I).EQ.O -AND. NDIM(IIV).NE.O) GO TO 99 SEARCHIF (NDIM(I,IV).EQ.O .AND. INDEX(I).GT.1) GO TO 99 SEARCHNJ(I) - AXO(INDEX(I)-I,O) 
SEARCHNK(I) - MAXO(NDIM(I,IV),I) 
SEARCHIF (NJ(I).GE.NK(I)) GO TO 99 
SEARCH

26 CONTINUE 
SEARCHITEM - ITEM+NJ(I)+NJ(2)*NK(I)+NJ(3)*NK(

2)*NK(l) SEARCH
NCOM - IC 

SEARCH99 RETURN 
SEARCH

END SEARCH

SEARCH
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SUBROUTINE SEGSEG(M,I*14,N,NS ,IT) SEGSEGC REV IV 02/07/87HYPER
IMPLICIT REAL*8(-, O-Z) SEGSEGCOMM,'OM'/TABLES/MXNTI ,MXNTB,MXTB1 ,M.XTB2 ,NTI(50) ,NT;AB(1250) ,TAB(4500)SEGSEG
CO,%MOM/CNTSRF/ PL(24,30),BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGECOMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30) SEGSEG

*SEGLP(3,30),SEGLV(3,30),SEGIA(3,30),NSYM4(3O) 
SEGSEG

COMMLON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(1O,40) ,BAGSF(3,20), NCFORC
* PPJNT(7,30) .NPANEL(5) ,NPSF,NBSFNSSF,NBGSF SEGSEC

COi~MN/CSTRNT/ Al3 (3,3,24)A23(3324)B31(3324),B32(3,
3 24), SECSEG

* HHT(3 ,3,l2),RK,1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),SEGSEG
*RQQ(3,12),HQQ(3,12),ScQ(12),CFQQ(12), 

SEGSEC
* KQL(12) ,KQ2(12) ,KQTYPE(12) SEGSEG

COl4MON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ,LPMI(30), TCMOD7
* SG(9 ),MSG(2,9)MCGMCGIN(245)KEF(20,9) TGM'-OD7

COMM-ON/TEMPVS/DNT(3,3),TEIP(3,3),B(
3 ,3)4( 3),RL( 3),XI 4(3 ), SEOSEG

TI()R3,M3,MW()RM3,N3,M()V() 
SEOSEG

*WNM( 3),WCM(3),WCNc3),VREL(3),FF143)FR(3),TQM(
3), SEGSEG

*TQN( 3 ),TQNT(3)T(3)H3)T(3)T2(3)RD(
3 ),RD(3 ), SECSEG

*TD( 3 ),TT 4 (3,4),TT34)T3)(3)P,3),FMCF, SEGSEC
*VRMVRTVRTSVRTESTTFELOSSMCFNCFT5(3),T

6 (3) TGMOD7
* ,DMM Y(34958) 80386

CALL ELTIME(1,23) 
SEGSEGC 
EDGEC COMPUTATIONS ARE DONE IN M'S REFERENCE SYSTEM EDGENN - IABS(NS) 
S ECS ECALL DOTT33(D(,,M),D(1,1N),DMT) 
SECSECDO 10 I1 1,3 
SEGSEG1.0 XMN(I) -SECLP(I,M) - SECLP(I,N) SEGSEGCALL MAT31(D(1,1,M),Xl4N,Yui) 
SECSEGJ =3 
H~YPERIF(BD(1,NN).LT.O.O)J - 4 HYPERCALL MAT31(DtINT,BD(J+1 NN) ,RLN) HYPER= 3 
HYPERIF(BD(1,MM).LT.O.O)J -4 HYPERDO 15 I - 1,3 
EDGEJ - j + I 
HYPER15 R(I) - RLN(I) -XMM(I) - BD(J,Mi) HYPERLT - NTAB(NT) 
SEGSECTB - 1.0 
EDGEIF((BD(,MM).T.O.)AND(BD(1,NN)GT.Oo))CO TO 20 HYPERC NEW HYPERELLIPSOID - AT LEAST ONE SURFACE IS A HYPERELLIPSOID HYPER

IF (BD(l,MM).L.O.O.OANDBD(23MJ)NEO0) STOP 23 HYPER
IF (BD(l,NN).LT.O.O.AND.BD(23,NN).NE. 00) STOP 23 HYPERC A HYPERELLIPSOID MUST HAVE IDENTICAL POWERS. HYPERC IF(NS.LT.O) STOP - INTERIOR INTERSECTION NOT OPERATIONAL HYPER
IF(NS.LT.O) STOP 38 

HYPERIF(TAB(LT+23).LE.1.0) CALL H]YEST(BD(1,MM),BD(1.NN),TAB(LT+22)) HYPER
IF(TAB(LT+23).CT.1.0) CALL HYNTR(BD(1,MI),BD(1,NN),TAB(LTF22)) HYPER
BET - TAB(LT±23) 

HYPERIF(BET.GT.1.O)TB - 1.0/BET HYPER
GO TO 25 

HYPER
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C OLD ELLIPSOIDS HYPER

20 IF(NS.LT.O.O)TB - -TB HYPER.

CALL DOTT33(BD(7,NN) ,DlhNT,TEHP) EDGE

CALL '4AT33 (D,4NT,TEMP, B) EDGE

CALL INTERS(BD(7,MH) ,B,R,TB,RH,TAB(LT+22) ,TM) SEGSEG

C A B R Z C AZ EDGE

C INTERS SOLVES (CA + B)Z - BR, TB - SQRT(Z.AZ) EDGE

C EDGE

25 MCF -NTAB(NT+1) HYPER

NCF - -14CF SEGSEG

IF(NCF.GT.O)CFQQ(NCF) -- 999. SEGSEG

C EDGE

C CHECK FOR INTERSECTION EDGE

C EDGE

IF(TB.GE.1.O)GO TO 75 HYPER

Si - 0.0 SEGSEG

S2 - 0.0 SEOSEG

DO 30 I - 1,3 HYPER

RI - R(I) SEGSEG

IF(NS.LT.O)RI - RM(I) + TB*(RM(I) -R(I)) SEGSEG

Si - Si + RI**2 S EGS EG

30 S2 - S2 + TI4(I)**2 HYPER

A14R - DSQRT(S2) S EGS EG

P - (1.0/TB - 1.O)*DSQRT(Si) SEOSEG

J =3 HYPER

IF(BD(1,M14).LT.O.0)J - 4 HYPER

DO 35 1 - 1,3 HYPER

J - J + 1 HYPER

IF((BD(1,MM).LT.O.O).OR.(BD(1,NN).LT.O.O))RM(I) -TB*RM(I) HYPER

TM(I) - -TM(I)/AMR SEGSEG

T2(I) - Ml(I) - R(I) SEGSEG

RN(I) = T2(I) + RLN(I) S EGS EG

35 RLM(I) - RII(I) + BD(J,MM) HYPER

GALL D0T31(DMNT,RN,RLN) SEGSEG

GALL PLSEGF(M,N,NT) SEGSEG

C EDGE

C STORE PRINT DATA EDGE

C EDGE

SSF(1,NSSF) - P S EGS EG

DO 40 I - 1,3 HYPER

SSF(I+4,NSSF) - RUI(I) EDGE

40 SSF(I+7,NSSF) - RLN(I) HIYPER

IF(LPMI(M).NE.O) GALL DOT31(DPMI(1,1,M),RLM,SSF(5,NSSF)) EDGE

IF(LPMI(N).NE.O) GALL DOT31(DPMI(1,1,N),RLN,SSF(8,NSSF)) EDGE

IF(MGF.LT.O)GO TO 45 HYPER

SSF(2,NSSF) - FM SEGSEG

TF2FM2 - TF**2 - FM**2 S EGS EG

IF(TF2FM2.LT.O.O)TF2FM2 - 0.0 SEGSEG

SSF(3,NSSF) -DSQRT(TF2FM2) S EGS EG

SSF(4,NSSF) - TF SEGSEG

GO TO 75 HYPER

C EDGE
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C ROLL-SLIDE 
EDGE

45 DO 50 1 - 1,3HYE
50 SSF(I+1,NSSF) - T(I)HYE

IF((BD(1xg-).Lr.o)OR(BD(1U).LT.OO)) 
STOP 29 HYPERANR = XDY(TxM.B,T2) 

SEGSEGCALL CROSS(T,lNM,T2) 
SEGSEGCALL IIAT31(B,vR.T1) 
SEGSEGTB - T&M(1)*Tl(1) + T14(2)*Til(2) + T14(3)*T1(3) EDGEDO 60 1 - 1,3 
HIYPERDO 55 J - 1,3 
HYPERK - I + 3*(J+1) 
SEGSECTT4(I,J) - BD(K,M14)/AI4R + B(I,J)/ANR 
SEGSEG55 TT5(I,J) - TT4(I,J) 
HYPERTT4(I,4) - T2(I) - (T1(I) - TB*TM(I))/AjLR EDGE60 TT5(I,4) - TI4(I) 
HYPERCALL DSf4SOL(TT4, 3,3) 
SEGSEGCALL DSMSOL(TT5 ,3,3) 
SEGSEGSi - TM(1)*TT4(1,4) + Ttf(2)*TT4(2,4) + TII(3)*TT4(3,4) EGS2 - (Th(1)*TTS(1,4) + TM(2)*TT5(2,4) + TR(3)*TT5(3,4))/Sl EDGEDO 65 1 1,3 
HYPERRIID(I) TT4(I,4) - S2*TT5(I,4) 
EDGE65 RND(I) -RND(I) + VR(I) 
HIYPERCALL CROSS(DMNWN,RNDTi) 
EDGECALL CROSS(WIEG(1,1*1) ,RIID,T2) 
EDGECALL MAT31(B,RND,T3) 
EDGECALL CROSS(DMNWN,TM,T4) 
EDGESi Ttl(1)*T3(l) + TH(2)*T3(2) + TM(3)*T3(3) EDGESQQ(NCF) -0.0 

SEGSEGDO 70 1 1,3 
HYPER,Tl(I) - T1(I) - T2(I) 
EDGE70 SQQ(NCF).=SQQ(NCpF,+TM(I)*Tl(l) -VR(I)*(T4(1)+(T3(l) -S1*TM())/AN~R) HYPERCALL DQT3I(D(i,1,M),TIRQQ(INCF)) 
EDGE75 CALL ELTIME(2,23) 
HYPERRETURN 
S EGS EC

END SEOSEG
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SUBROUTINE SETUP. SETUPI
C REV IV 07/24/86SLIP
C FOR KFK-1 (BEFORE CONTACT ROUTINE IN DAUX) SETUP.
C SET UP INITIAL VALUES OF A2 AND B2 ARRAYS FOR THIS TIME POINT. SETUP.
C SET UP INITIAL VALUES OF ARRAYS U1,U2 AND V1. SETUP.
C SETUP.

IMPLICIT REAL*8(A-H,O-z) SETUP.
COMMON/CONTRL/ TIME,NSEG ,NJNT,NJPL,NBLT,NBAG,NVEH, NGRND, SETUP.

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMIIlON/SGMNTS/ D(3,3,30),Wi4EG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),SETUP1

* SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) SETUP.
COMI4ON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

* RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), SETUP.
* JNT(30) ,IPIN(30) ,ISING(30),IGLOB(30),JOINTF(30) SETUP.

COMI4ON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12'(3,3,60),A22(3,3,60),SETUPI
F(3,30),TQ(3,30),WJ(30),Al1(3,3,30) SLIP

COMMON/CEULER/ IEULER(30),HIR(3,3,90),ANG(3,30),ANGD(3,30), SLIP
*FE(3,30),TQE(3,30),CONST(5,30) SLIP

COM4MON/TEMPVS/T(3),S(3),T].(3),T2(3),T3(3),T4(3).T5(3),T6(3), SETUP.
T7(3),T8(3),T9(3),T10(3),T].(3),T12(3),HHI(3), SETUP.
TT1(3,3) ,TT2(3,3) ,Sl,SQS1,S2,S3,S4,V1T,SR2 SLIP

* DMMY(35O43) 80386
DATA IFIRST/1/ SLIP

C SETUP.
GALL ELTIME(1,1O) SETUP.
IF (IFIRST.EQ.0) GO TO 15 SLIP
IF (NJNT.EQ.0) GO TO 15 SLIP
DO 10 I - 1,NJNT SLIP
DO 10 J - 1,3 SLIP
DO 8 K - 1,3 SLIP

8 A1].(J,K,I) - 0.0 SLIP
10 A1].(J,J,I) - 1.0 SLIP

IFIRST - 0 SLIP
15 DO 20 I-1,NGRND SLIP

C SETUP.
C SET EACH U1N - 0 SETUP.
C SETUP.

U1(1,I) -0.0 SETUP.
U].(2,I) - 0.0 SETUP.
U1(3,I) - 0.0 SETUP.

C SETUP.
C SET EACH U2N - WNX(PHIN*WN) SETUP.
C SETUP.

U2(1,I) - WIIEG(2,I)*WMEG(3,I) * (PHI(2,I).PHI(3,I)) SETUP.
U2(2,I) -WMEG(1,I)*WMEG(3,I) * (PflI(3,I).PHI(1,I)) SETUP.

20 U2(3,I) - WIIEG(1,I)*WMEG(2,I) * (PliI(1,I)-PHI(2,I)) SETUP.
IF (NPRT(].1).NE.0) WRITE (6,2].) ((U2(I,J),I-.,3),J-.,NSEG) SETUP.

2]. FORMAT(' U2 ARRAY'/(].X,].P9D14.4)) SETUP.
IF (NJNT.LE.0) GO TO 98 SETUP.
DO 40 J-1,NJNT SETUP.
DO 31 K-1,3 SETUP.
T1(K) - SR(K,2*J-1) SLIP
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T2(K) - SR(K,2*J )SLIP
IF (IABS(IPuIN(J)).LT.5) GO TO 31 SLIPIF (IEULER(J).EQ.-1) GO TO 31 SLIPTl(K) -TiCK) + SR(4,2*J-I)*HT(K32*J-1) 

SI31 V1(K,J) -0.0 SELIP
I - IABS(JNT(J)) SETUPI
IF (I-.E.O) GO TO 40 SETUPI

C SETUPIC FOR EACH JOINT SET SETUP.
C B12(2J-1) - B12(J,I ) DI'*SR(2J-1) X SETUP.C 812(2J ) - B12(J,.J+1) D(J+1)' * SR(2J) XSEP]C S ETUP 1

B12(1,i,2*J-1) - D(3,1,I)*T1(2) - D(2,1,)*T1(3) 
SLIPB12(2,1 ,2*J-l) - D(3,2,I)*TI(2) - D(2,2,I)*T1(3) SIB12(3,1,2*J-1) -D(3,3,I)*T1(2) 

-D(2,3,I)*T1(3) SLIPB12(l,2,2*J-1) -D(1,1,I)*T1(3) 
-D(3,1, 1 )*Tl(l) SLIPB12(2,2,2*J-]) D(1,2,1)*Tl(3) 
-D(3,2,)*T.() SLIPB12(3,2,2*J-1) D(1,3,1)*Tl(3) 
-D(3,3,I)*Tl(l) SLIPB12(1,3,2*J-1) -D(2 11,I)*T1(1) -D(l,1,1)*T1(2) SLIPB12(2,3,2*J-1) D(2,2,I)*T1(1) - D(i,2,I)*Tl(2) SLIPB12(3,3,2*J-1) -D(2,3,1)*T1(l) -D(l,3,I)*TL(2) SLIPC 

STPB12(].,1,2*J ) - D(2,1,J+1)*T2(3) - D(3,1,Jql)*T2(2) SLIPB12(2,1,2*J ) -D(2,2,J+].)*T2(3) -D(3,2,J+1.)*T2(2) SLIPB12(3,1,2*J ) - D(2,3,j+1)*T2(3) - D(3,3,J+l)*T2(2) SLIPB12(1,2,2*J ) - D(3,].,J+1)*T2(i) - D(i,1,J+].)*T2(3) SLIPB12(2,2,2*J ) - D(3,2,J+I)*T2(1) - D(1,2,J+I)*T2(3) SLIPB12(3,2,2*J ) -D(3,3,J4.1)*T2(l) - D(1,3,J 1)*T2(3) SLIP112(1,3,2*J ) - D(1,1,J+1)*T2(2) - D(2,1,J+I)*T2(.) SLIPB12(2,3,2*J ) - D(1,2,J+i)*T2(2) - D(2,2,J+I)*T2(l) SLIPB12(3,3,2*J ) - D(1,3,J+1)*T2(2) - D(2,3,J+1)*T2(i) SLIPC 
SETUPIC NOTE THAT FOR EACH JOINT 
SETLIC A21(t4,N) - B12(N,M) 
SETUP.C 
SETUP.C FOR EACH JOINT SET 
SETUP.C V1(J) --D(I)'*W(I)X( W(I)XSR(2J-1)) 
SETUP.c +D(J+].)'*W(J+1)X( W(J+l)XSR(2J) )SETUP.

C 
SETUP.CALL CROSS(WMEG(,)TIT) 
SLIPCALL CROSS(WMEG(1,I),T,S) 
SETUPICALL DOT31(D(1,1,I),SV.(lJ)) 
SETUP.CALL CROSS(WMEG(I,J 1) ,T2,T) 
SLIPGALL CROSS(WMEG(1,J+1),TS) 
SETUP ICALL DOT31(D(I,1,J+1),ST) 
SETUP.DO 32 K-1,3 
S LI P32 V1(K,J) - T(K) - V1(1(,J) 
SLIPIF (IABS(IPIN(J)).LTS5) GO TO 40 SLIPIF (IEULER(J).EQ. .1) GO TO 40 
SLIPCALL DOT31(D( 1,1,].) ,IT(1,3,2*J-1),T4) 
SLI PCALL CROSS(WMEG(1~)IIT(132*J-1),T5) 
SLIPCALL DOT3I(D(1.,,),T5,T6) 
SLI P
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VIT - V1(1,J)*T4(1) + V1(2,J)*T4(2) + V1(3,J)*T4;(3) SLIPSR2 - 2.O*SR(4,2*J) 
SLIPDO 34 K - 1,3 
SLIPVl(K,J) - V1(K,J) - VIT*T4(K) - SR2*T6(K) SLIPSl=T4(l)*B12(1,K,2*J...)+4(2)*B22K2*J.)+T4(3)*B

2(3 K 2*J-1) SLIPS2-T4(1)*B12(1,K,2*J )+T4(2)*B2(2K2*J )+T4(3)*B12(3,K,2*J )SLIPDO 33 L - 1,3 
SLIPA11(K,L,J) - -T4(K)*T4(L) 
SLIPB12(L,K,2*J-1) - B12(L,K,2*J-1) - Sl*T4(L) SLIP33 B12(L,K,2*J ) - B12(L,K,2*J ) - S2*T4(L) SLIP34 AII(K,K,J) - 1.0 + A11(K,K,J) 
SLIP40 CONTINUE 
SETUPIIF (NPRT(I1).NE.O) WRITE (6,41) ((V1(I,J),I-1,3),J-1,NJNT) SETUPI41 FORMAT(' VI ARRAY','(lX,1P9D14.4)) 
SETUPi

C 
SETUPIC IF IPIN(M)-1, SET V2 (M)-(WN.HNW.H)DNWNXHN 
SETUPI

C 
SETUPIDO 50 J-i,NJNT 
SETUPIDO 43 K-1,3 
SETUPI43 V2(K,J) - 0.0 
SETUPIIF (IPIN(J).LT.1) GO TO 50 
S LI PIF (IPIN(J).GT.1.AND.IPIN(J) LT.6) GOTO 50 SLIPI - IABS(JNT(J)) 
SETUP1CALL CROSS (tMEC(1,1 ),HB(1,2*J.1),T) 
SETUPICALL DOT31 (D(I,I,I ),T,T.) 
SETUPIC CALL CROSS (WMEG(1,J+1),IIB(1,2*J ),T) SETUPIC CALL DOT31 (D(1,1,J+1),T,T2) 
SETUPISi - WMEG(1,I)*HB(1,2*J-1) 
SETUPI* + WMEO(2,I)*HB(2,2*J-1) 
SETUPI* + WMEG(3,I)*HB(3,2*J-1) 
SETUP 1S2 - WMEG(1,J+1)*HB(1,2*J) 
SETUPI+ WMEG(2,J±1)*HB(2,2*J) 
STP+WIE(3,J+1)*HB(3,2*J) 
SETUPI

DO 44 K-1,3 
SETUPIC 44 V2(K,J) - SI*Tl(K) - S2*T2(K) 
S ETUP I44 V2(K,J) - (S1-S2)*Tl(K) 
STP

50 CONTINUE 
SETUPI98 CALL ELTIME(2,10) 
SETUPIRETURN 
SETUPi

END SETUP 1
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SUBROUTINE SETUP2 SETUP2
C REV IV 07/24/86SLIP
C CALLED BY DAUX AFTER CONTACT ROUTINES AND BY UPDATE PRIOR TO SETUP2
C DAUX TO SET UP A2 ARRAY AND (FOR NQ#O) THE A13,A23 AND V3 ARRAYS. SETUP2
C SETUP2

IMPLICIT REAL*8(A-H,O-Z) SETUP2
COMMON/CONTRL/ TIME,NSEC ,NJNT,NPL,NBLT,NBAG ,NVEH ,NGRND, SETUP2

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WIMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),SETUP2

*SEGLP(3,30),SEGLV(3,30),SEGLtikJ,30),NSYM(30) SETUP2
COMI4ON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), SETUP2
*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) SETUP2

COMMON/CI4ATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),SETUP2
F(3,30),TQ(3,30),WJ(30),A11(3,3,3O) SLIP

COM4MON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), SETUP2
* HHT(3,3,12),RK1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),SETUP2

RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), SETUP2
*KQ1(12),KQ2(12),KQTYPE(12) SETUP2

GOMMON/CNSNTS/ PI,RADIAN,C,THIRD,EPS(24), SETUP2
* UNITL,UNITM,UNITT,CRAVTY(3) ,TWOPI TWOPI

LOGICAL*1 FREELDMMIY 80386
COMMON/TEMPVS/T(3),S(3),T1(3),T2(3),T3(3),T4(3),TS(3),T6(3), SETUP2

*T7('3),T8(3),''3),T1O(3),T11(3),T12(3),HH(3), SETUP2
* TT1(3,3),TT2(3, '),S,SQS1,S2,S3,S4 SETUP2

,WCRM(3),RM(3),WCM(3),WWCM(3),WWM(3),RBA (3),BA SETUP2
,WCRN(3),RN(3),WCN(3),WWCN(3),t4WN(3),RBAD(3) SETUP2

* ,IDUM(14290),FREE(30) ,LDMMY(2),DMMY(27859) 80386
C SETUP2

CALL ELTIME(1,26) SETUP2
C SETUP2
C COMPUTE A22 ARRAY VIA DHHPIN FOR DAUX2 ROUTINES. SETUP2
C SETUP2

IF (NJNT.EQ.O) CO TO 50 SETUP2
DO 49 M-1,NJNT SETUP2
FREE(M) - .TRUE. SLIP
N - IABS(JNT(M)) SETUP2
IF (N.EQ.O) CO TO 49 SETUP2
IF (IPIN(M).EQ.O) COTO 49 SLIP
IF (IPIN(M).GE.2.AND. IPIN(M).LE.5) CO TO 49 SLIP
FREE(M) - .FALSE. SLIP
CALL DHHiPIN(A22(l,1,2*M.1),T,N ,M,2*M-1) SETUP2
CALL DHH-PIN(A22(1,1,2*M ),T,M+1,M,2*M )SETUP2

49 CONTINUE SETUP2
C PECONV
C THIS STATEMENT IS NECESSARY FOR THE PROGRAM TO RUN ON THE PEGONV
C P&E FORTRAN VII 0 (REV 4) COMPILER PECONV
C PECONV

NNNET - IPIN(M) PECONV
C SETUP2
C SET UP A13,A23 AND V3 ARRAYS FOR DAUX33. SETUP2
C SETUP2
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50 IF (NQ.EQ.0) GO TO 98 SETUP2DO 70 K-1,NQ 
SETUP2IF (KQTYPE(K).LT.O) GO TO 70 SETUIP2IF (KQTYPE(K).EQ.5) GO TO 70 SET[JP2M4 - KQ1(K) 
SETUP2N - KQ2(K) 
SETUP2IF (KQTYPE(K).EQ.2 .0R. KQTYPE(K).EQ.4) GO TO 53 SETUP2

C FOR KQTYPE -10OR 3, SET HHT I SETUP2
c SETUP2DO 52 J-1,3 

SETUP2DO 51 1-1,3 
SETUP251 HHT(I,J,K) - 0.0 
SETUP252 HHT(J,J,K) - 1.0 
SETUP2IF (KQTYPE(K).NE.6) GO TO 61 SETUP2c 
SETUP2c FOR KQTYPE-6, SET HHlT- I-TT' SETUP2

C 
SETUP2DO 60 J-1,3 
SETUP2DO 60 1-1,3 
SETIJP260 HHT(I,J,K) - HIIT(I,J,K) -TQQ(I,K)*TQQ(J,K) SETUP2GO TO 61 
SETUP253 IF (KQTYPE(K).NE.2) GO TO 56 SETUP2C 
SETUP2C FOR KQTYPE-2, COM4PUTE 11H AND HHT. SET1JP2

C 
SETUP2GALL DOT31(D(1,1,14),RKI(1 1<),Ti) SETUP2CALL DOT3l(D(1,1,N),RK2(1K),T2) 
SETUP2Si - 0.0 
SETUP2DO 54 1-1,3 
SETUP2H11(I) - SEGLP(I,i1)+Tl(I) - SEGLP(I,N)-T2(I) SETUP254 51 - Si + Idl(I)**2 
SETUP2SQS1 - DSQRT(S1) 
SETUP2DO 55 1-1,3 
SETUP2HH(I) - HH(I)/SQS1 
SETUP255 IF (DABS(HiH(I)).LE.EPS(12)) 1*1(I) - 0.0 SETUP2GALL DOTT31(lHH,HH,HflT(11K)) 
SETUP256 IF (KQTYPE(K).NE.4) GO TO 61 SETUP2

C 
SETUP2C FOR KQTYPE - 4, SET HHT - HHT SETUP2C 
SETUP2GALL DOTT31(HQQ(1,K),IIQQ(1,K),li1T(1,1K)) 
SETUP2

C 
SETUP2C SET A13(2K-1) -HUT 
SETUP2C AND A13(2K) - -HUT 
SETUP2

C 
SETUP261 DO 62 J-1,3 
SETUP2DO 62 1-1,3 
SETUP2A13(I,J,2*K-1) - UUT(I,J,K) SETUP262 A13(I,J,2*k )- -HHT(I,.J,K) 
SETUP2C 
SETUP2C SET A23(2K.1) -(R1X)(D1)A13(2K-1) 
SETLJP2
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C AND A23(2K) (R2X)(D2)A13(2K) SETUP2
C 

SETUP2CALL MAT33(D(,,M),A3(112*K1),TT1) 
SETUP2CALL IAT33(D(1,1,N),A13(1,1,2*K ),TT2) SETUP2DO 63 J-1,3 
SETUP2CALL CROSS(RK1(1,K),TT(,J),A23(1J2*Kl) ) SETUP263 CALL CROSS(RK2(1,kQ,TT2(1,J),A23(1J2*K ))SETUP2

IF (KQTYPE(K).EQ.4) GO TO 72 SETUP2
C 

SETUP2C FOR KQTYPE - 1,2 OR 3, SET B31 - A13' AND B32 -A231 SETUP2
C 

SETUP2DO 71 1-1,3 
5 ETUP2DO 71 J-1,3 
SETUP2B31(I,J,2*K-1) - A13(J,1,2*K-1) SETIJP2B31(I,J,2*K ) - A13(J,I,2*K ) SETUP2B32(I,J,2*K-1) - A23(J,I,2*K-1) SETLIP271 B32(I,J,2*K ) - A23(J,1,2*K )SETUP2

GO TO 76 
SETUP2

C SETUP2C FOR KQTYPE - 4, SET B31(2K-1) - [ITT SETUP2C B31(2K ) - -lITT SETUP2C B32 - (B31)(D')(RX)' SETUP2
C 

SETUP272 CALL DOTT3 I(HQQ(,K),TQQ(1K)B31(11
2*K-1)) SETUP2DO 73 1-1,3 

SETUP2DO 73 J-1,3 
SETUP273 B31(I,J,2*K) - -B31(I,J,2*K-1) SETUP2CALL DOTT3 3(D(1,,M)B31(112*K1),B32(

1 1 2*K-1)) SETUP2CALL DOTT33(D(1,1,N),B3(112*K ),B32(1,1,2*K ))SETUP2
DO 74 J-1,3 

SETIIP2CALL CROSS(RK1(1,K) 1B32(1,J,2*K.1),TT1(I,J)) SETUP274 CALL CROSS(RK2(1,K),B32(1J2*K ),TT2(1,J)) SETUP2Do 75 1-1,3 
SETUP2DO 75 J-1,3 
SETUP2B32(I,J,2*K-1) - TT1(J,I) SETUP275 B32(I,J,2*K ) - TT2(J,I) SETUP2

C 
SETUP2C COMPUTE V3 - D2'(W2X(W2XR2)) - DI'(WlX(WIXRI)) SETUP2

C 
SETUP276 CALL CROSS(WMEC(1,M),RKI(1,K),T3) 
SETUP2CALL CROSS (WMEG(1,M),T3,T4) SETUP2CALL DOT31 (D(1,1,M),T4,T5) 
SETUP2CALL CROSS (WMEC(1,N) ,RK2(1,K) ,T6) SETUP2CALL CROSS (WMEG(1,N),T6,T7) 
SETUP2CALL DOT31 (D(1,1,N),T7,T8) 
SETUP2DO 64 1-1,3 
SETUP264 V3(I,K) - T8(1) - T5(1) SETUP2IF (KQTYPE(K).NE.2) GO TO 67 SETUP2

C 
SETLJP2C RECOMPUTE V3 FOR KQTYPE-2. SET(JP2

C 
SETUP2CALL DOT31 (D(1,1,M),T3,T9 )SETIIP2
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CALL DOT31 (D(1,1,N),T6,TlO) 
SETUP2S2 = 0.0 
SETUP2DO 65 1-1,3 
SETIJP2T11(I) - SEGLV(I,M)+T9(I) - SEGLV(I,N)-TlO(I) SETUP265 S2 - S2 + TlI(l)**2 
SE2TUP2S3 - HH(1)*V3(1,K) + HH(2)*V3(2,K) + HH(3)*V3(3,K) SETUP2S4 - S3-S2/SQSI 
SETUP2DO 66 1-1,3 
SETUP266 V3(I,K() - S4*Uii(I) 
SETUP267 IF (KQTYPE(K).NE.3AND.KQTYPE(K).NE.6) GO TO 77 SETUP2C 
S ETUP2C FOR KQTYPE-3 OR 6, ADD R DOT TERM{ FROM PLEL? OR SEGSEG TO V3. SETUP2C 
SETUP2DO 68 1-1,3 
SETUP268 V3(I,K) - V3(I,K) + RQQ(I,K) S ETUP2IF (KQTYPE(K).NE.6) GO TO 70 SETUP2

C 
SETUP2C FOR KQTYPE-6, SET V3 - (I-TT')(V3+RQQ) SETUP2

C 
STPVQQ - V3(1.,K)*TQQ(1,K) +V3(2,K)*TQQ(2,K) + V3(3,K)*TQQ(3,K) SETUP2DO 69 1-1,3 
SETUP269 V3(I,K) - V3(I,K) - VQQ*TQQ(I,K) 
SETUP277 IF (KQTYPE(K).NE.4) GO TO 70 SETUP2C 
SETUP2C FOR KQTYPE - 4, ADD R TERM FROM PLELP OR SEGSEG TO V3. SETUP2

C 
SETUP2S3 - TQQ(1,K)*V3(1,K) + TQQ(2,K)*V3(2,K) + TQQ(3,K)*V3(3,K) SETUP2S4 - S3 SQQ(K) 
SETUP2DO 78 1-1,3 
SETUP278 V3(I,K) - S4*IHQQ(I,K) 
SETUP270 CONTINUE 
SETUP2C 
SETUP2C SPECIAL SETUP FOR TENSION ELEMENTS (KQTYPE -5). SETUP2

C 
SETUP2N-O0 
SETUP279 N - N+1 
SETUP2IF (N.CE.NQ) GO TO 98 SETUP2IF (KQTYPE(N).NE.5) GO TO 79 SETUP2DO 81 1-1,3 
SETUP2DO 80 J-1,3 
SETUP2A13(I,J,2*N-1) - 0.0 
SETUP2A13(I,J,2*N ) - 0.0 SETIJP2A23(J.,J,2*N ) - 0.0 
S ETUP2B31(I,J,2*N-1) - 0.0 SETUP2B31(I,J,2*N ) - 0.0 
SETUP2A13(1,J,2*N+l) - 0.0 
SETUP2A13(I,J,2*N±2) - 0.0 
SETUP2A23(I,J,2*N+l) - 0.0 SETUP2B31(I,J,2*N-1) - 0.0 
SETUP2B31(I,J,2*N+2) - 0.0 
SETUP2HfIT(I,J,N ) - 0.0 SETUP280 HHT(I,J,N 1 ) - 0.0 
SETUP2
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A13(I,I,2*N-1) - 1.0 SETUP2
B31(I,I,2*N-1) - RK1(1,N+1) SETUP2
B31(I,I,Z*N ) - RK1(3,N+1) SETUP2
A13(I,1,2*N+2) -1.0 SETUP2
B31(I,I,2*N+1) - RKI(3,N+1) SETUP2

81 B31(I,I,2*N+2) - RK1(2,N+1) SETUP2
NI - KQ1(N) S ETUP2
N2 -KQ2(N) SETUP2
DO 82 K-1,3 SETUP2
CALL CROSS(RK1(1,N),D(1,K,N1),A23(1,K,2*N-1)) SETUP2

82 CALL CROSS(RK2(1,N),D(1,K,N2),A23(1,K,2*N+2)) SETUP2
DO 83 1-1,3 SETUP2
DO 83 J-1,3 SETUP2
B32(I,J,2*N-1) - RK1(1,N+1)*A23(J,I,2*N.1) SETUP2
B32(I,J,2*N ) - RK1(3,N+1)*A23(J,I,2*i+2) SETUP2
B32(I,J,2*N+1) - RK1(3,N+1)*A23(J,I,2*N-1) SETUP2

83 B32(I,J,2*N+2) - RKI(2,N+1)*A23(J,I,2*N+2) SETUP2
CALL CROSS(IJMEG(1,Nl),RK1(1,N),WCRM) SETUP2
CALL CROSS(WMEG(1,N2),RK2(1,N),WCRN) SETUP2
CALL DOT31(D(1,1,N1),RK1(1,N),RM) SETUP2
CALL DOT31(D(1,1,N2),RK2(1,N),RN) SETUP2
CALL DOT31(D(1,1,Nl),WCRI,WCM) SETUP2
CALL DOT31(D(1,1,N2),WCRN,WCN) SETUP2
BA - 0.0 SETUP2
DO 84 1-1,3 SETUP2
RBA (1) - SECLP(I,N2) + RN (I) - SECLP(I,N1) - RM (1) SETUP2
RBAD(I) - SEGLV(I,N2) + WCN(I) - SEGLV(I,Nl) -WCK(I) SETUP2

84 BA - BA + RBA(I)**2 S ETUP2
BA - DSQRT(BA) SETUP2
FORCE - 0.0 SETUP2
IF (BA.GT.RK2(3,N+1)) FORCE - RK2(1,Ni-l)*(1.O-RK2(3,N+1)/BA) SETUP2
DO 85 1-1,3 SETUP2
V3(I,N) - RK2(2,N+1)*RBAD(l) + FORCE*RBA(I) SETUP2

85 V3(I,N+1) - -V3(I,N) S ETUP2
CALL CROSS(WMEG(1,N1) ,WCRM,WWCM) SETUP2
CALL CROSS(WMEG(1,N2) ,WCRN,WWCN) SETUP2
CALL DOT31(D(1,1,N1),WWCM,WW4) SETUP2
CALL DOT31(D(1,1,N2),WWCN,WWN) SETUP2
DO 86 1-1,3 SETUP2
V3(I,N ) - V3(I,N )-RK1(1,N+1)*WWM(I) - RK1(3,N+1)*WWN(I) SETUP2

86 V3(1,N+1) - V3(I,N+1) -RK1(3,N+1)*WWM(I) - RK1(2,N+1)*WWN(l) SETUP2
N - N+1 SETUP2
CO TO 79 S ETU P2

98 CALL ELTIME(2,26) SETIJP2
RETURN SETUP2
END SETUP2
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SUBROU'TINE SIM1PIIT S~
C REV IV 02/20/71YFER

C READS ANlD PRINTS THE INPUT CARDS THAT DESCRIBE THE PHYSICAL SINP1JT
C DIMENSIONS OF THE PLA.NES REPRESENTING THE VJEHICLE PANELS AND OF SINPLT
C THE RESTELAINT BELTS. ALSO PROCESSES THOSE DATA C.:RDS THAT DESCRIBESIN UT
C ADDITIONAL CONTACT ELLIPSOIDS, COINSTRAINTS. BODY SEGIME-NT SYMMETRY SINPUTf
C OPTIONS AND SPRING DAMPER FUNCTIONS - SINPUT
C S INPUT

IMPLICIT REAL*B (A-H.O-Z) SINPIJT
COMMN/CONTRL/ TIME,* NSEG , NJNT, NPL, NBLT, NBAG, N'EH. NGRND, S INPUT

*NS .NQ,NSD,NFL(,NHRN-SS ,NWINDF,-JNtiF.NZPRT(36) .N.PG PACE
CO2%fMOU/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8),BD(24,40) EDGE
COMMON/SGNTS/ D(3,a,3(s) ,UMEG(3,30) ,U.EGD(3,30) ,U1(3.30) ,U2(3,310) ,SINPUTL

*SEG-LP(3.30),SEGLV(3,30) ,SEGLA(3,30) ,NSYH(30) SIN.PUT
CO,00ON/CSTRNT/ A13(3,3,24),A23(3.3,2I4),B31(3,3,24),B32(3,3,24). SINLJT

* HHT(3,3,12),RKI(3,12),RK.2(3,12),OQ(3,12),TOQ(3,12).SINPUT
* RQQ(3,12),HQQ(3,,12).SQQ(12),CFQQ(12), SINP1JT
* QL(12),YQ2(12).KQTYPE(12) SINPUT

COMMON/TITLES! DATE(3) ,COMENT(40) ,VPSTTL(20),.BDYTTL(5). SINPLJT
*BLTTTL(5,8),PLTTL(5,30.),BAGTrL(5,6))SEG(30), SINPUT
* JOINT(30) .CGS(30) ,JS(30) SINPUT

REAL DATE, COM'.ENT.VPSTTL, BD-YTTL, BLTTTL, PLTTL, BAGTrTL, SEGJOIN'T SINPLJT
LOGICAL*1 CGS ,JS, LP4 HYPER
COMMON4/DAMPER! APSDH(3 .20) .APSDN(3 ,20) ,ASD(5,20) .iSDM(20) ,HSDN-(20)SINPUT
COMMON/WINDFR/ WTIME(30),QFU(3,5),QFV(3,5),WF(3,30),IWIND(30), WINDOP

* MWSEG(7,30) ,NFVSEG(6) ,NFVNT(5) ,HOWSEG(30,30) 1:INDOP
COMMON/CNSNTS/ P1 .RADIAN,G,THIRD,EPS(24), S INPUT

UNITL,UNITM,UNITT,GRAVTY(3) ,ITWOPI TWvOPI
COMMON/TEMPVS/ P1(3),P2(3),P3(3),P4(3),DE(3,3),DMM4Y(35092) 80386
DIMENSION IDYPR(3) SINPUT
DATA IDYPR/3,2,1/ S INPUT
DAT. %MBD/40/ CHGI II
DATA NPU4AX/30/,NBLT,'LX/8/, NBAGMX/5/,NELPM4X/40/,NQ4iAX/12/, M IS C

* NSDM X/2O/ ,NHRNSM/5/, NWINDM/50/, NIJNTFM4/50/ ,NFORCM/5/ MISC
C SINPUT
C INPUT CARD D.1 SINPUT
C S INPUT

REAV (35,111) NPLNBILT,NBAG,NELP,NQ,NSD,NIIRNSS,NWINDF,NJNTF,NFORCESINPUT
11 FOR)HAl(12 16) SINPUT

WRITE (6,16) NPG,NPL,NBLT,NBAG,NELP,NQ,NSD,NHRNSS,NWINDF,NJNTF, PAGE
*NFORCE PAGE

NPG-NPG+ 1 PAGE
16 FOR1IAT('1 NPL NBLT NBAG NELP NQ NSD NHRNSS',PAGE

I NWINDF NJNTF NFORCE',L'3X,'PAGE',I5/1018,40X,'CARD D.1J)PAGE

IF (NPL.GT.NPU4AX) STOP 65 CHGIII
IF (NBLT.GT.NBLTMX) STOP 66 MISC
IF (NBAG.GT.NBAGMX) STOP 67 MISc
IF (NELP.GT.NELPMX) STOP 68 MISC
IF (NQ.GT.NQMAX) STOP 69 CIIGIII
IF (NSD.GT.NSDMAX) STOP 70 ClHGII I
IF (NHRNSS.GT.NIIRNSM) STOP 71 MISC
IF (NWINDF.GT.NWINDM) STOP 72 MISC
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IF (W&%TF*GT.NUNTlFM) STOP 73 MISC
IF (NFORCE-GT-NORCM) STOP 74 letIS IV
IF (NPLEQO0) GO TO 15 SINPUT
!PAGE - 0 5 INPUT
DO 20 J-l,NPL SINPUT

C SINPUT
C READ AND PRINT CARDS D-2.AI,D-2.B AND D.2.C FOR THE JTH PLANE. SINPUT
C S INPUT

READ (5,23) JJ,(PLTTL(I,J),I - l,5),Pl,P2,P3 SINPUT
23 FORMAT (14,4X,5A4/(3FI2.O)) SINPUT

IF (JJ.NE.J) WRITE (6,24) JJ,J SINPUT
24 FORMAT (' PLANE INDEX INPUT ERROR,',214) SINPUT

IF (JJ.NE.J) STOP 10 SINPUT
IF (MOD(J,7).EQ.1-AND.IPAGE.EQ.O) WRITE (6,12) IPAGE PAGE
IF (MOD(J,7).EQ.1.AND.IPAGE.EQ.1) WRITE (6,112) IPAGE,NPG PAGE
IF (MOD(J,7).EQ.1.AND.IPAGE.EQ.1) NPG.-NPG+1 PAGE

112 FORMAT(I1,' PLANE INPUTS',109X,'PAGE',15/120X,'CARDS D.2') PAGE
12 FORMAT(I1,' PLANE INPUTS',106X,'CARDS D.2') SINPUT

IPAGE 1 SINPUT
WRITE (6,25) J, (PLTTL(I,J),I - l,5),PI,P2,P3 SINPUT

25 FORlMAT('O PLANE N021,14,4X,5A4//17X,'X',l1X,'Y',l1X,'Z'/ SINPUT
* 'POINT 1 ' ,3FI2.4/ SINPUT
* 'POINT 2 ' ,3Fl2.4/ SINPUT

POINT 3 ' ,3F12.4) SINPUT
C SINPUT
C PROGRAM NOW ASSUM4ES THE FINITE PLANE IS A PARALLELOGRAM IN SHAPE S INPUT
C WHERE THE INPUT POINTS P1,P2,P3 ARE 3 OF THE CORNERS SUCH THAT SINPUT
C EDGE P1-P2 IS LESS THAN 180 DEGREES CLOCKWISE (AS VIEWED BY THE SINPUT
C OCCUPANT) FROM THE EDGE P1-P3. SINPUT
C SINPUT
C SET UP PL ARRAY AS REQUIRED BY SUBROUTINE PLELP S INPUT
C SINPUT
C PL(1,J) - AO NORMAL EQUATION OF JTH PLACE SINPUT
C PL(2,J) - BO AO*X + BO*Y + CO*Z - DO SINPUT
C PL(3,J) - CO SINPUT
C PL(4,J) - DO SINPUT
C SINPUT
C PL(5,J) SINPUT
C PL(6,J) POINT 1 EDGE
C PL(7,J) SINPUT
C SINP.J
C PL(8,J) -Al SINPUT
C PL(9,J) -Bi NORMAL EQUATION OF 1ST BOUNDARY PLANE SINPUT
C PL(lO,J)=Cl Al*X + B1*Y + Cl*Z - Dl SINPUT
C PL(ll,J)=Dl AND El IS LENGTH OF PLANE FROM BOUNDARY. SINPUT
C PL(12,J)-El SINPUT
C SINPUT
C PL(13,J)-A2 SINPUT
C PL(14,J)-B2 NORMAL EQUATION OF 2ND BOUNDARY PLANE SINPUT
C PL(15,J)-C2 A2*X + B2*Y + C2*Z - D2 SINPUT
C PL(16,J)-D2 AND E2 IS LENGTH OF PLANE FROM BOUNDARY. SINPUT
C PL(17,J)-E2 SINPUT
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C SINPUT
C PL(18,J) EDGE
C PL(19,J) POINT 2 - POINT 1 EDGE
C PL(20,J) EDGE
C EDGE

*C PL(21,J) EDGE
C PL(22,J) POINT 3 - POINT 1 EDGE

*C PL(23,J) EDGE
C EDGE
C PL(24,J) NOT CURRENTLY USED EDGE

S22 - 0.0 SINPUT
S23 - 0.0 SINPUT
S33 - 0.0 SINPUT
DO 26 1 -1,3 SINPUT
P2(1) - P2(I)-PiCI) SINPUT
P3(I) -P3(l)-PI(I) SINPUT
PL(I+ 4,3) - P1(I) EDGE
PL(I+17,J) - P2(I) EDGE
PL(I+20,J) - P3(I) EDGE
S22 - S22 + P2(I)*P2(l) SINPUl
S23 - S23 + P2(I)*P3(I) SINPUT

26 S33 - S33 + P3(I)*P3(I) SINPUT
S2 - DSQRT(S22) SINPUT
S3 - DSQRT(S33) SINPUT
CALL CROSS(P2,P3,PL(1,J)) SINPUT
Si - 0.0 SINPUT
DO 27 1-1,3 SINPUT

27 Si - Si + PL(I,J)**2 SINPUT
Si - DSQRT(S1) SINPUT
DO 28 1-1,3 SINPUT
PL(I,J) - PL(I,J)/Si SINPUT
PL(I+7 ,J) - (S33*P2(I) - S23*P3(I)) /(S1*S3) SINPUT

28 PL(I+12,J) - (S22*P3(I) - S23*P2(I)) /(S1*52) SINPUl
PL( 4,J) - P1(i)*PL( 1,3) + Pi(2)*PL( 2,J) + P1(3)*PL( 3,J) SINPUl
PL(ii,J) - P1(1)*PL( 8,J) + Pi(2)*PL( 9,J) + Pi(3)*PL(iO,J) SINFUT
PL(12,J) - P2(i)*PL( 8,J) + P2(2)*PL( 9,J) + P2(3)*PL(iO,J) SINPUT
PL(16,J) - Pi(i)*PL(13,J) + P1(2)*PL(14,J) + Pi(3)*PL(15,J) SINPUT

20 PL(17,J) - F3(1)*PL(13,J) + P3(2)*PL(14,J) + P3(3)*PL(1S,J) SINPUT
is IF (NBLT.EQ.O) GO TO 35 SINPUT

DO 30 J-1,NBLT SINPUT
C SINPUT
C READ AND PRINT CARDS D.3.A, D.3.B AND D.3.G FOR THE JTH BELT. SINPUT
C SINPUl

READ (5,13) (BLTTTL(I,J),I - 1,5),(BELT(I,J),I - 1,11) SINPUT
13 FORHAT (5A4/(6F12.0)) SINPUl

IF (MOD(J,5).EQ.1) WRITE (6,21) NPG PACE
IF (MOD(J,5).EQ.1) NPG-NPG+1 PAGE

21 FORMAT('i BELT INPUTS',110X,'PAGE',I5/120X,'GARDS D.3') PAGE
30 WRITE (6,14) J,(BLTTTL(I,J),I - 1,5),(BELT(I,J),I - 1,11) SINPUl
14 FORMAI('O BELT NO.',I4,4X,5A4// SINPUT

S30X,'ANCHOR POINT A',46X,'ANCfIOR POINT B'/ SINPUl
2(16X,'X',19X,'Y',19X,'Z',3X)/6F20.3// SINPUT
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* 26X,'FIXED POINT ON SEGM4ENT' ,45X,'SLACK(+)'/ SINPUT
* 16X,'X',19X,'Y',19X,'Z',17X,'BLANK',13X,'LENGTH(-)'/5F20.3) SINPUT

C S INPUT
C CALL AIRBGI ROUTINE IF REQUIRED FOR AIRBAG INPUT SINPUT
C SINPUT

35 IF (NBAG.NE.O) CALL AIRBG1 SINPUT
IF (NELP.LE.O) GO TO 51 SINPUT

C SINPUT
C R.EAD AND PRINT CARDS D.5 FOR ELLIPSOID INPUT, IF ANY. SINPUT
C NOTE: NELP IS THE NO. OF ELLIPSOIDS TO BE SUPPLIED HERE, NOT THESINPUT
C NO. OF ELLIPSOIDS IN THE PROGRAM, SINCE THE FIRST NSEG SINPUT
C ELLIPSOIDS WERE SUPPLIED ON CARDS B.2.A - B.2.1. HOWEVER SINPUT
C THEY MAY BE REPLACED HERE IF DESIRED. SINPUT
C SINPUT

WRITE (6,41) NPG,UNITL,UNITL PAGE
NPG-NPG+1 PAGE

41 FORMAT('1 ADDITIONAL ELLIPSOID INPUT',95X,'PAGE',I5/120X, PAGE
" 'CARDS D.5'/17X,'SEMIAXES (',A4,')',18X,'OFFSET (',A4,1)', PAGE
" 20X, 'ROTATION (DEG) ',15X, 'POWER'/ HYPER
"3X,'NO.',2(8X,'X',8X,'Y',8X,'Z',6X),7X,'YAW',7X,'PITCH',5X, SINPUT

" 'ROLL'//) SINPUT
DO 50 MM-1,NELP SINPUT
READ (5,42) M,P1,P2,P3,P4 H~YPER

42 FORMAT(I6,9F6.O,3F4.O) HYPER
IF (M.GT.MAXBD) STOP 63 CHGIII

C CHGIII
C PREVENT EXTRA ELLIPSOIDS FROM CHANGING AIRBAG ELLIPSOIDS CHGIII
C CHGIII

IF (M.GT.NVEH.AND.M.LT.NGRND) WRITE (6,330) CHGIII
330 FORMAT(3X, 'THE EXTRA CONTACT ELLIPSOID NUMBER IS THE SAME AS AN AICHGIII

*RBAG ELLIPSOID') CHGI II
IF (M.GT.NVEHl.AND.M.LT.NGRND) STOP 64 CHGIII
WRITE (6,43) M,P1,P2,P3,P4 HYPER

43 FORMAT(I6,3(3X,3F9.3,3X),3F6.O) HYPER
CALL DRCYPR (DE,P3,IDYPR) SINPUT
N-i 1-HYPER
LP4 . FALSE. HYPER
DO 39 J - 1,3 HYPER

39 IF (P4(J).GT.2.O) LP4 - .TRUE. HYPER
IF (LP4) N - 2 HYPER
DO 46 I - 1,3 HYPER
BD(N ,M) - P1(I) HYPER
BD(N+3,M) - P2(1) HIYPER

IF (LP4) GO TO 46 H~YPER
DO 45 J-1,3 SINPUT
sumi -0.0 SINPUT
SUM2 - 0.0 SINPUT
DO 44 L-1,3 SINPUT
SUM1 SUMI + DE(L,I)/Pl(L)**2*DE(1,J) SINPUT

44 SUM2 - SUM2 + DE(L,I)*P1(L)**2*DE(L,J) SINPUT
K - 3*1 +J +3 SINPUT
BD(K ,M) - SUMI SINPUT
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45 BD(K 9,M) - SUM2 SINPUT
46 N - N + 1 H-YPER

IF (.NOT.LP4) GO TO 50 HYPER
BD(1,M) - -P4(1) HYPER
N -8 HYPER
DO 48 J - 1,3 HYPER
BD(J+19,M) - P4(J) HYPER
IF (BD(J+19,M).EQ.0.0) BD(J+19,M) -BD(20,M) HYPER
BD(J+16,M) - '1.O/BD(J+1,M)**2 HYPER
DO 48 1 - 1,3 HYPER
BD(N,M) - DE(I,J) HYPER

48 N -N +1I HYPER
BD(23,M) - 0.0 HYPER
IF (BD(20,M).NE.BD(21,M)) BD(23,M) - 1.0 HYPER
IF (BD(21,14).NE.BD(22,M)) BD(23,M) - 1.0 HYPER

IF (BD(22,M).NE.BD(20,M)) BD(23,M) - 1.0 HYPER
50 CONTINUE SINPUT

C SINPUT
C READ AND PRINT CARDS D.6 FOR CONSTRAINT INPUT, IF ANY. SINPUT
C SINPUT

51 IF (NQ.LE.O) GO TO 70 SINPUT
DO 60 K-1,NQ SINPUT
READ (5,52) KQTYPE(K),KQ1(K),KQ2(K),(RK1(I,K),I-i,,3) SINPUT

S(RK2 (I, K) ,1-1,3) SINPUT
52 FORRAT(316,6F6.O) SINPUT

IF (K.EQ.1) WJRITE (6,53) NPG,UNITL,UNITL PACE
IF (K.EQ.1) NPG-NPG+1 PACE

53 FORMAT('1 CONSTRAINT INPUT',1OSX, 'PAGE',I5/120X, 'CARDS D.6'/ PAGE
f TYPE SEGMENT SEGMENT POINT ON 1ST SEGMENT (,SINPUT

* A4,1)1,0 POINT ON 2ND SEGMENT (',A4,')'/ SINPUT
*' NO. NO. 1 NO. 2 X Y Z SINPUT
*X Y Z'//) SINPUT

WRITE (6,54) KQTYPE(K),KQ1(L'Q,KQ2(K),(RKL(I,K),I-1,3) SINPUT
* ,(RK2(I,K),I-1,3) SINPU.T

54 FORIAT(I6,2I9,2(6X,3F9.3) )SINPUT
60 CONTINUE SINPUT

C SINPUT
C CARD D.7 BODY SEGMENT SYMMETRY INPUT SINPUT

c SINPUT
70 READ (5,71) (NSYM(J),J-1,NSEG) SINPUT

71 FORMAT(1814) SINPUT
DO 103 J-1,NSEG TGMOD2
Li - NSYM(J) TGMOD2
IF(IABS(UJ).GT.NSEG) GO TO 107 TGMOD2
IF(LJ) 104,103,105 TGMOD2

105 LK - NSYM(LJ) TGMOD2

IF(IABS(LX).GT.NSEG) GO TO 107 TGMOD2

IF(LK.NE.J) GO TO 106 TGMOD2

GO TO 103 TGMOD2

104 JJ - -J TGMOD2

Li --L TGMOD2

LK - NSYM(L-J) TGMOD2
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IF(IABS(LK).GT.NSEG) GO TO 107 TGMOD2
IF((LK.NE.JJ).OR.(NSYM(J).EQ.JJ)) GO TO 106 TGMOD2
GO TO 103 TGMOD2

106 STOP 96 TGMOD2
107 STOP 97 TGMOD2
103 CONTINUE TGMOD2

WRITE(6,72) (J,J-1,NSEG) SINPUT
WRITE(6,73) (NSYM(J) ,J-1,NSEG) SINPUT

72 FORMAT('O BODY SEGMENT SYMMETRY INPUT',91X,'CARD D.7'// SINPUT
0 SEG NO.',3014) SINPUT

73 FORMAT('O NSYM(J)',3014) SINPUT
NSEGI - NSEG+1 SINPUT
DO 74 J-NSEG1,NGRND SINPUT

74 NSYM(J) - 0 SINPUT
IF (NSD.LE.O) GO TO 90 SINPUT

C SINPUT
C CARD D.8 SPRING DAMPERS FUNCTION INPUT. SINPUT
C SINPUT

DO 79 J-1,NSD SINPUT
79 READ (5,80) MSDM(J),MSDN(J),(APSDM(I,J),I-1,3), SINPUT

*(APSDN(I,J),I-1,3),(ASD(I,J),I-1,5) SINPUT
80 FORMAT(2I3,l1F6.O) SINPUT

WRITE (6,81) UNITL SINPUT
81 FORMAT('O',5X, 'SPRING DAMPERS FUNCTION INPUT',82X, 'CARDS D.8'//SINPUT

* 18X,'COORDINATES OF ATTACH1MENT POINTS (',A4,')'/ SINPUT
* 5X,'SEGMENT',9X,'SEGFNrT M',16X,'SEGMENT N',1SX, SINPUT
* 'SPRING FORCE FUNCTION',12X,'DAMPING FORCE FUNCTION'/ AFREVS
* NO. M N',2(6X,'X',7X,'Y',7X,'Z',2X),7X,'DO',9X,'Al',11X, SINPUT

* 'A2',13X,'B1',1OX,'B2' /)SINPUT
DO 82 J-1,NSD SINPUT

82 WRITE (6,83) J,MSDM(J),MSDN(J),(APSDM(I,J),I-l,3), SINPUT
* (APSDN(I,J),I1.1,3),(ASD(I,J),1-1,5) SINPUT

83 FORMAT(13,214,2(1X,3F8.2) ,F11.2,2F12.3,F15.3,F12.3) SINPUT
C SINPUT
C CARDS D.9 FORCE AND/OR TORQUE FUNCTIONS. CHGIII
C SINPUT

90 NFVSEG(6)- NEORCE SINPUT
IF (NFORCE.LE.O) GO TO 99 SINPUT
WRITE (6,91) SINPUT

91 FORMAT ('0' ,6X,'FORCE AND/OR TORQUE FUNCTION INPUTS',78X,'CARDS D.CHiGIII
*91//, 5X, 'NO.', 5X, 'SEC' , 5X, 'FCN' , 13X, 'X' , 9X, Y', 9X, 'Z' , CHiciII

* 13X,'YAW', 6X,'PITGH', 6X,'ROLL' /)SINPUT
DO 95 J-1,NFORCE SINPUT
READ (5,92) NFVSEG(J),NFVNT(J),P1,P2 SINPUT

92 FORMAT (216,6FI0.0) SINPUT
WRITE (6,93) J,NFVSEG(J),NFVNT(J),P1,P2 SINPUT

93 FORMAT (318,6X,3Fl0.3,6X,3Fl0.3) SINPUT
CALL DRCYPR (DE,P2,IDYPR) SINPUT
DO 94 1-1,3 SINPUT

94 QFU(I,J) - DE(1,I) FIXSPT
95 CALL CROSS (Pl,QFU(1,J),QFV(1,J)) SINPUT
99 RETURN SINPUT
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END 
S INPUT
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SUBROUTINE SLPLOT (X, NX, XO, XN, XL, XSIZE, XLAB, NXLB, SLPLOT
* Y, NY, YO, YN, YL, YSIZE, YLAB, NYLB, SLPLOT
* NPTS, NYY, NDY, PLABI, NPLB1, PLAB2, NPLB2) SLPLOT

C REV 111.2 08/08/84REVIII
C SLPLOT
C ARGUMENTS: SLPLOT
C X(NPTS) - ARRAY OF NPTS ABSCISSAS TO BE PLOTTED. SLPLOT
C Y(NDY,NYY) - ARRAY OF NPTS*NYY ORDINATES TO BE PLOTTED. SLPLOT
C NX,NY - POSITIVE - NO. OF LINEAR SUBDIVISIONS. SLPLOT
C NEGATIVE - NO. OF LOGARITHMIC DECADES. SLPLOT
C XO,YO . AXES ORIGINS (POWER OF TEN IF NX,NY NEGATIVE). SLPLOT
C XN,YN - AXES END VALUES (REQUIRED IF NX,NY POSITIVE). SLPLOT
C XL,YL - LENGTH (INCHES) OF X,Y AXES. SLPLOT
C XSIZE,YSIZE - PAPER SIZE (INCHES) IN X,Y DIRECTIONS. SLPLOT
C XLAB,YLAB - X,Y AXES LABELS (ALPHANUMERIC ARRAYS). SLPLOT
C NXLB,NYLB - NO. OF CHARACTERS IN X,Y LABELS. SLPLOT
C NPTS - NO. OF POINTS IN X ARRAY AND EACH Y ARRAY. SLPLOT
C NYY - NO. OF Y ARRAYS TO BE PLOTTED VS. X ARRAY. SLPLOT
C NDY - FIRST DIMENSION OF Y ARRAY IN CALLING ROUTINE. SLPLOT
C (NDY MUST BE .GE. NPTS) SLPLOT
C PLAB1,PLAB2 - IST & 2ND LINES OF PLOT ID LABELS (ALPHANUMERIC).SLPLOT
C NPLBI,NPLB2 - NO. OF CHARACTERS IN PLOT ID LABELS. SLPLOT
C SLPLOT
C NOTE: PLOTS WILL BE TRUNCATED AS FOLLOWS: SLPLOT
C NX,NY POSITIVE - XO,YO .LE. X,Y .LE. XN,YN SLPLOT
C NX,NY NEGATIVE - XO,YO .LE. X,Y .LE. XN*1O**(-NX),YO*1O**(-NY) SLPLOT
C SLPLOT

DIMENSION X(NPTS),Y(NDY,NYY) 80386
CHARACTER*4 XLAB(1),YLAB(1),PLABI(1),PLAB2(1) 80386

C SLPLOT
C NOTE: THIS ROUTINE HAS BEEN WRITTEN FOR THE PLOTTING FACILITIES SLPLOT
C AT CALSPAN. THE FOLLOWING ITEMS ARE KNOWN TO BE CONTRARY TO THE SLPLOT
C NORMAL CALCOMP PROCEDURES AND SHOULD BE EXAMINED BY USERS AT OTHERSLPLOT
C COMPUTER SYSTEMS AND CHANGES MADE ACCORDINGLY. SLPLOT
C SLPLOT
C 1. AT CALSPAN THE PLOTTED CHARACTERS GENERATED BY SUBROUTINE SLPLOT
C SYMBOL, HAVE A WIDTH OF 6/7 TIMES THE HEIGHT. FOR THE CALCOMP SLPLOT
C ROUTINES THE WIDTH IS EQUAL TO THE HEIGHT. THE STATEMENT SLPLOT
C 'WIDTHF - 6.0/7.0' SHOULD BE CHANGED TO 'WIDTHF - 1.0'. SLPLOT
C SLPLOT
C 2. THE ONLY INITIALIZATION REQUIRED AT CALSPAN IS THE STATEMENT SLPLOT
C 'CALL PLOT (0.0,0.0,0)' TO ESTABLISH A NEW PAGE, INCLUDING SLPLOT
C THE FIRST PAGE. THIS IS FOLLOWED BY 'CALL PLOT (XO,YO,-3)' TOSLPLOT
C SET THE PLOT ORIGIN ON THE PAGE. PROPER PLOT INITIALIZATION SLPLOT
C SHOULD BE DONE HERE AND IN SUBROUTINE POSTPR (AFTER STATEMENTSLPLOT
C NO. 30) AS REQUIRED BY THE USER'S PLOTTING FACILITY. SLPLOT
C SLPLOT
C 3. THE STATEMENT 'CALL NEWPEN(2)' SHOULD BE EXAMINED OR DELETED.SLPLOT
C SLPLOT
C 4. THE STATEMENT 'CALL EFPLOT' AFTER STATEMENT NO. 50 IN POSTPR SLPLOT
C IS REQUIRED AT CALSPAN TO CLOSE OUT THE PLOT FILES. THIS SLPLOT
C SHOULD BE CHANGED TO CONFORM TO THE REQUIREMENTS OF THE SLPLOT
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C USER'S PLOTTING FACILITIES. SLPLOTC 
SLPLOT

C 5. THE NECESSARY JOB CONTROL LANGUAGE FOR PLOTTING IS NECESSARY.SLPLOT
C 

SLPLOTC 6. THE ONLY CALCOMP ROUTINES NEEDED ARE SYMBOL, NUMBER AND PLOT.SLPLOT
C 

SLPLOT
LOGICAL NXPOS ,NXNEG ,NYPOS ,NYNEG SLPLOTDATA HN/O.07/, HL/O.105/ SLPLOT
WIDTHF - 1.0 

REDIMNWN - WIDTHF*HN 
SLPLOT

WL - WIDTHF*HL 
SLPLOTC ** PLOT PAGE INITIALIZATION **SLPLOT

CALL PLOT (0.0,0.0,-3) 
CHANGE

XP - O.5*(XSIZE-(XL-O.5)) 
SLPLOTYP - .5*(YSIZE-(YL-1.0)) 
SLPLOT

CALL PLOT (XP,YP,-3) 
SLPLOT

NXPOS - NX.GT.O 
SLPLOT

NXNEG - NX.LT.O 
SLPLOT

NYPOS - NY.GT.O 
SLPLOTNYNEG - NY.LT.O 
SLPLOTC ** PLOT AXES AND ID LABELS. **SLPLOT

XP - 0.0 
SLPLOT

YP - 0.0 
SLPLOT

IF (-NOT.NXPOS) GO TO 12 SLPLOTC **LINEAR X AXIS **SLPLOT
CALL LINAXS (XP, YP, 0.0, NX, XL) SLPLOT
XB - XL/(XN-XO) 

SLPLOTC ** LINEAR X AXIS NUMERICS **SLPLOT
DX - XL/FLOAT(NX) 

SLPLOT
EX - XO 

SLPLOTDD - (XN-XO)/FLOAT(NX) 
SLPLOT

ND - 0.99 - ALOG1O(ABS(DD)) 
SLPLOT

IF (ND.LE.O) ND - 1SLPLOT
IX - 0 

SLPLOT
YC - YP - 2.0*flN 

SLPLOT
11AX - ABS(EX) 

SLPLOT
NF - 0 

SLPLOT
IF (AX.GE.10.0) NF ALOG1O(AX) SLPLOT
NS - 0 

SLPLOT
IF (EX.LT.O.O) NS I SLPLOT
SP - NS+NF+2 ND 

SLPLOT
XC - XP -0.5*SP*WN 

SLPLOTCALL NUMBER (XC, YC, HN, EX, 0.0, ND) SLPLOT
XP - XP + DX 

SLPLOT
EX - EX + DD 

SLPLOT
IX - IX + 1 

SLPLOT
IF (ABS(EX).GT.ABS(O1I*DD)) CO TO 18 SLPLOT
IF (IX.CT.NX) GO TO 12 SLPLOTCALL PLOT (XP, YP+YL,3) SLPLOT
CALL PLOT (XP, YP ,2) SLPLOT18 IF (IX.LE.Nx) GO TO 11 SLPLOT

12 IF (.NOT.NXNEG) GO TO 14 SLPLOT
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C **LOG X AXIS **SLPLOT

CALL LOGAXS (XP, YP, 0.0, -NX, XL) SLPLOT
XB - XL/ALOG(1O.O**(-NX)) SLPLOT
XA - -XB*ALOG(XO) SLPLOT

C ** LOG X AXIS NUMERICS **SLPLOT

DX -XL/FLOAT(-NX) SLPLOT
EX - ALOG1O(XO) SLPLOT
IX =0 SLPLOT

13 CALL NUMBER (XP-1.O*WN, YP-2.5*HN, HN, 10.0, 0.0, -1) SLPLOT
GALL NUMBER (XP+1.O*WN, YP-2.O*HN, lIN, EX, 0.0, -1) SLPLOT
XP - XP + DX SLPLOT
EX - EX + 1.0 SLPLOT
IX - IX - 1 SLPLOT
IF (IX.GE.NX) GO TO 13 SLPLOT

14 IF (NXLB.LE.0) GO TO 15 SLPLOT
C **X AXIS LABEL **SLPLOT

XPX - (XL-rLCAT(NXLB)*WL)/2.O SLPLOT
YPX - YP-4.0*HN.HL SLPLOT
CALL SYMBOL(XPX, YPX, HlL, XLAB, 0.0, NXLB) SLPLOT

15 IF (NPLB1.LE.0) GO TO 16 SLPLOT
C ** PLOT LABEL - 1ST LINE **SLPLOT

XP1 - (XL-FLOAT(NPLB1)*WL)/2.0 SLPLOT
YPI - YP.4.O*HN.4.0*HL SLPLOT
CALL SYMBOL (XP1, YP1, HlL, PLABi, 0.0, NPLB1) SLPLOT

16 IF (NPLB2.LE.O) GO TO 20 SLPLOT
C ** PLOT LABEL - 2ND LINE **SLPLOT

XP2 - (XL-FLOAT(NPLB2)*WL)/2.O SLPLOT
YP2 - YP-4.0*iIN-6.O*HL SLPLOT
CALL SYMBOL (XP2, YP2, 11L, PLAB2, 0.0, NPLB2) SLPLOT

20 XP - 0.0 SLPLOT
C ** COMPLETE AXIS GRID *S LPLOT

IF (NYPOS) CALL LINAXS (XL, YP, 90.0, NY, YL) SLPLOT
IF (NYNEG) CALL LOGAXS (XL, YP, 90.0, -NY, YL) SLPLOT
IF (NXPOS) CALL LINAXS (XL ,YL, 180.0, NX, XL) SLPLOT
IF (NXNEG) CALL LOGAXS (XL ,YL, 180.0, *NX, -XL) SLPLOT
IF (.NOT.NYPOS) GO TO 22 SLPLOT

C **LINEAR Y AXIS **SLPLOT

CALL LINAXS (XP, YL, -90.0, NY, YL) SLPLOT
YB - YL/(YN-YO) S LPLOT

C ** LINEAR Y AXIS NUMERICS **SLPLOT

DY - YL/FLOAT(NY) SLPLOT
EY - YOSLPLOT
DD - (YN-YO)/FLOAT(NY) S LPLOT
ND =0.99 - ALOG10(ABS(DD)) SLPLOT
IF (ND.LE.0) ND - -1 SLPLOT
l= 0 SLPLOT

XC - XP - 1.0*1WN SLPLOTr
21 AY =ABS(EY) SLPLOT

NF - 0 SLPLOT
IF (AY.GE.10.0) NF - ALOG1O(AY) SLPLOT
NS - 0 SLPLOT
IF (EY.LT.0O) NS - 1 SLPLOT
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SP - NS+NF+2+ND SLPLOT
YC - YP - O.5*SP*WN SLPLOT
GALL NUMBER (XC, YC, HN, EY, 90.0, ND) SLPLOT
YP - YP + DY S LPLOT
EY - EY + DD SLPLOT
IY - IY + 1 SLPLOT
IF (ABS(EY).GT.ABS(O.1*DD)) GO TO 19 SLPLOT
IF (IY.GT.NY) GO TO 22 SLPLOT
GALL PLOT (XP+XL, YP, 3) SLPLOT
CALL PLOT (XP YP, 2) SLPLOT

19 IF (IY.LE.NY) GO TO 21 SLPLOT
22 IF (.NOT,NYNEG) GO TO 24 SLPLOT

c * LOG Y AXIS **SLPLOT

CALL LOGAXS (XP, YL, -90.0, -NY, -YL) SLPLOT
YB - YL/ALOG(1O.O**(-NY)) SLPLOT
YA - -YB*ALOG(YO) SLPLOT

C ** LOG Y AXIS NUMERICS **SLPLOT

DY - YL/FLOAT(-NY) SLPLOT
EY - ALOG1O(YO) SLPLOT
ly - 0 SLPLOT

23 CALL NUMBER (XP.1.0*1]N, YP-I..O*WN, HN, 10.0, 90.0, -1) SLPLOT
CALL NUMBER (XP-1.5*HN, YP+I.O*WN, HN, EY, 90.0, -1) SLPLOT
YP - YP + DY SLPLOT
EY -EY +1.0 SLPLOT
lY - IY - 1 SLPLOT
IF (IY.GE.NY) GO TO 23 SLPLOT

24 IF (NYLB.LE.O) GO TO 25 SLPLOT
C **Y AXIS LABEL **SLPLOT

XPY - XP-4.O*HN SLPLOT
YPY - (YL.FLOAT(NYLB)*WL)/2.O SLPLOT
CALL SYMBOL(XPY, YPY, HlL, YLAB, 90.0, NYLB) SLPLOT

25 CONTINUE SLPLOT
C ** PLOT DATA ARRAYS **SLPLOT

NSYM -24 5 LPLOT
IS - NPTS/NSYM SLPLOT
IF (IS.EQ.O) IS - 1 VARTTH
XOMIN - XO/1000.O SLPLOT
YOMIN - YO/1000.0 SLPLOT
DO 40 J-1,NYY SLPLOT
IPEN - 3 5 LPLOT
DO 39 I-1,NPTS SLPLOT
X1 X2 SLPLOT
Y1 = Y2 SLPLOT
IF (NXPOS) X2 - XB*(X(I) *XO) SLPLOT
IF (NYPOS) Y2 - YB*(Y(I,J).YO) SLPLOT
IF (NXNEG) X2 - XA + XB*ALOG(AMAXI(X(I) ,XOMIN)) SLPLOT
IF (NYNEG) Y2 - YA + YB*ALOG(AMAXI(Y(IJ),YOMIN/) SLPLOT
IF (Y2.LT.0.0 .OR. Y2.GT.YL) GO TO 33 SLPLOT
IF (X2.LT.O.O .OR. X2.GT.XL) GO TO 33 SLPLOT
IF (IPEN.EQ.3) GO TO 33 SLPLOT
CALL PLOT (X2,Y2,IPEN) SLPLOT

C ** PLOT NYSM SYMBOLS **SLPLOT
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IF (NYY.EQ.1 .OR. MOD(I,IS).NE.O) GO TO 39 SLPLOTIF (MOD((I/IS)-1,N)+l.EQ.J) 
80386

* CALL SYMBOL (X2,Y2,O.14,CHAR(J),O.,2) 80386
GO TO 39 

SLPLOT33 IF (I.EQ.l) GO TO 39 SLPLOTDX - X2 - Xl 
SLPLOTIF (DX.NE.O.0) GO TO 34 SLPLOTAXO - 1.0 
SLPLOTAXL - 0.0 
SLPLOTIF (Xl.GE.O.0) AXO - 0.0 SLPLOTIF (X1.LE.XL ) AXL - 1.0 SLPLOTGO TO 35 
SLPLOT34 AXO - -X1 /DX 
SLPLOTAXL - (XL-Xl)/DX 
SLPLOT35 AX1 - AMINl(AXO,AXL) 
SLPLOTAX2 - AMAXI(AXO,AXL) 
SLPLOTDY - Y2 - Y1. 
SLPLOTIF (DY.NE.O.0) GO TO 36 SLPLOTAYO - 1.0 
SLPLOTAYL - 0.0 
SLPLOTIF (Y1.GE.O.0) AYO - 0.0 SLPLOTIF (Y1.LE.YL ) AYL - 1.0 SLPLOTGO TO 37 
SLPLOT36 AYO - -Y1 /DY 
SLPLOTAYL - (YL-Y1)/DY 
SLPLOT37 AYl - AMIN1(AYO,AYL) 
SLPLOTAY2 - AMAX1(AYO,AYL) 
SLPLOTAl - AMAXl(AX1,AY1,0.0) 
SLPLOTA2 - AMINl(AX2,AY2,1.0) 
SLPLOTIF (Al.GE.A2 ) GO TO 39 SLPLOTXP - Xl + Al*DX 
SLPLOTYP - Yl + Al*DY 
SLPLOTGALL PLOT(XPIYP,IPEN) 
SLPLOTIPEN - 2 
SLPLOT

XP - X1 + A2*DX 
SLPLOTYP - Yl + A2*DY 
SLPLOTGALL PLOT(XP,YP,IPEN) 
SLPLOTIF (A2.NE.l.O) IPEN - 3 SLPLOT39 CONTINUE 
SLPLOT40 CONTINUE 
SLPLOTRETURN 
SLPLOTEND 
SLPLOT
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SUBROUTINE SOLVA(R,AA11,AA22 ,AA12) SOLVA

C REV 111.2 08/08/84REVIII
IMPLICIT REAL*8 (A-H-,O-Z) SOLVA

DIMENSION R(2,3) SOLVA

All=R(1,1)* SOLVA

A12-2.0*R(2,1)*R(l,l) SOLVA

A13-R(2 ,1)**2 SOLVA

A21-R(1, 2)**2 SOLVA

A22-2 .O*R(2,2)*R(1,2) SOLVA

A23.-R(2 ,2)**2 SOLVA

A31-R(1, 3)**2 SOLVA

A32-2.0*R(2,3)*R(1,3) SOLVA
A33-R(2 ,3)**2 SOLVA
DEL-A11*(A22*A33-A23*A32).Al2*(A21*A33-A23*A31)+ SOLVA

* A13*(A21*A32-A22*A31) SOLVA

AA11-((A22-A12)*(A33-A23)-(A23-A13)*(A32-A22))/DEL SOLVA
AA12.((A23.Al3)*(A31-A21)-(A21-All)*(A33-A23))/DEL SOLVA

AA22-((A21-All)*(A32-A22)-(A22-A12)*(A31-A21))/DEL SOLVA
RETURN SOLVA
END SOLVA
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SUBROUTINE SOLVR(A1 ,A2 ,A3 ,A4,A5,A6,A7,A8,P,RX,RZ) SOLVR
C REV 111.2 08/08/84REVIII

IMPLICIT REAL*8 (A-HO-Z) SOLVR
o SOLVR
C SOLVR
c SOLVR
C THIS SUBROUTINE WILL SOLVE A SET OF SIM4ULTANEOUS EQUATIONS SOLVR
C TO FIND COMPONETS OF VECTOR R THAT SATISFY THE PRorZRTIES NEEDEDSOLVR
C TO DETURMINE THE EQUATION OF THE PROJECTED ELLIPSE. SOLVR
C SOLVR
C SEE WRITEUP. SOLVR
C SOLVR
C SOLVR

DIMENSION P(3) SOLVR
BaAl*P(1)+A2*P(2)+A3*P(3) SOLVR
D-A4*P(1)+A5*P(2)+A6*P(3) S OLVR
T1-A7*(D/B)**2+A6-2 .O*A8*D/B SOLVR
T2-2 . *A7*D/(B)**2 -2 . *A8/'B SOLVR
T3-A7*(l/B)**2-1 SOLVR
RZ-( -T2+DSQRT(T2**2 -4. O*T1*T3) )/(2 . *T1) SOLVR
RX-- D*RZ/B- 1.0/B SOLVR
RETURN SOLVR
END SOLVR
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SUBROUTINE SPDAHP SD-A.4
C REV IV 07/24/86SLIP
C COMPUTES THE SPRINZG AND VISCOUS FORCE OF A SPRING DAMPER BETUiEE.N SPDAPMP
C SPECIFIED POINTS ON SELECTED SEGMENTS AND ADDS THE RESULTIlNlG S P OA.sP
C FORCE AND TORQUE TO THE Ul AND U2 ARRAYS. S P DAP
C SPDAM.P

IMPLICIT REAL*8(A-HO-Z) SPDAM4?
CO!MX"O/CONTRL/ TIME, * SEG, * MNT. MNPL, NBL NBAG, * JEH . NGR??ND, SPDA!MP

NS 5 NQ. NSD, NFLX.NHRINSS, ,~INDF, N NF, NPRT (36) ..NPG PAGE
CO.%hMON/SGMNT'jLS1 D(3,3,30) .WMEG(3.30) .WM-EGD(3,30) .Ul(3,30) ,U2(3,30) .SPDA.MP

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3.30) .NSYxM(30) SPDAMP

COM'-MON/DAMPER! APSDM(3 .20) .APSDN(3 .20) .ASD(5,20) ,MSDM'(20) ,MSDN(20)SPDAMP
COMIION0?/TABLES/MXN-TI i.MXNT~iB,.xXTBI,.MrkiB2 , NTI(50.) .NTAB(1250) ,TAB(4500)BUTLER2
CO 'U1'I/FORCES/PSF(7 .70). BSF(4. 20) .SSF(10,40),.BAGSF(3 .20), NCFORC

PFRJNT(7.30) .NPA-NEL(5) .NPSF,NBSF.NSSF.NIBGSF SPDAMP
COM!LON/TEMPVS/DEL'4(3), DEll"1-(3), DD(3). DEL, Tl(3) ,T2 (3) ,T3 (3). T4 (3). SPDAMP

.kDUNIT(3) ,DV(3) ,DMV.JDDO,FS.FDTOTF(3), SPDAMP
*T5(3),T6(3),T7(3).T8(3),DMM,'Y(35066) 80'386

CALL ELTIME(1 .32) 5 PDAHP
NBSFO - NBSF SPDAMP
DO 90 I-1,NSD S PD ttlP
M MSDM(I) SPDAMP
N -MSDN(I) SFDAM?

C SPDAMP
C COMPUTE VECTOR AND ITS MAGNITUDE BETWEEN THE SPECIFIED POINTS. SPOAMP
C SPDAM1P

CALL DOT31 (D(l1,M).APSDM(1.I),DEU4) SPDAMP
CALL DOT31 (D(1,1,N),APSDN(l.I),DELN) SPDAMP
DEL -0.0 SPDAMP
DO 10 K-1,3 S PDAMP
DD(K) - SEGLP(K,M)+DEUI(K) -SEGLP(K.N) -DELN4(K) SPDAMP

10 DEL - DEL+DD(K)**2 SPDAMP
IF (DEL.LE.O.O) GO TO 90 SPDAMP
DEL - DSQRT(DEL) SPDAMP

C SPDAMP
C COMPUTE RELATIVE VELOCITY AND ITS COMPONENT ON VECTOR LINE. SPDA14P
C S PDAMP

CALL CROSS(WMiEG(1,M),APSDM(1,I),T1) SPDAMP
CALL CROSS(WMEG(1,N),APSDN(1,I),T2) SPDAMP
CALL DOT31 (D(1,1,M),T1,T3) SPDAMP
CALL DOT31 (D(1,1,N),T2,T4) SPDtkMP
DO 20 K-1,3 S PDAMP
DUNIT(K) - DD(K)/DEL S PDAMIP

20 DV(K) - SEGLV(K,M)+T3(K)-SEGLV(K,N)-T4(K) S PDA14P
DZIV - DUNIT(1)*DV(1)+DUNIT(2)*DV(2)+DUNIT(3)*DV(3) SPDAMP

C SPDAMP
C COMPUTE SPRING AND VISCOUS FORCE AND THE COMPONENTS SPDAMP
C ALONG THE UNIT VECTOR S PDAM P
C SPDAMP

FS - 0.0 S PDAMP
FD) - 0.0 S P DAM P
IF (ASD(1,I).LT.0) GO TO 21 SLIP
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DDO - DEL-ASD(1.I) S PDAMP
IF (DDO.LE.0-0 MND. ASD(2,I)..LE.O.O) GO TO 41 SPDA14P
FS - DDO*(DABS(ASD(2.I)) + DABS(DDO)*ASD(3.I)) SPDA14P
FD - D.XV*(ASD(4,I)+DABS(DH4V)*ASD(5,I)) SPDAMP
GO TO 29 SPDA14P

21 DDO - DEL+ASD(1,I) SPDA14P
JFl - ASD(2,I) SPDAMP
IF (JFl..EQ.O) GO TO 22 SPDAI4P
3F2 - NTI(JF1) SPDAMP
IF (DDO.GT.O.O .OR. ASD(3,I).EQ.O.O) FS - EVALFD(DDOJF2,1) SPDAMP

22 JF3 - ASD(4,I) SPDA14P
IF (JF3-EQ.O) GO TO 29 S PDAMP
3F4 - TI(JF3) SPDAMP
IF (DDO.GT.O.O .OR. ASD(3,I).EQ.O.O) FD - EVALFD(DM4V,JF4.1) SLIP

29 DO 30 K-1,3 S PDAMP
30 TOTF(K) - (FS+FD)*DUNIT(K) S PDA1IP

C S PDAI4P
C AND ADD THE RESULTING FORCE AND TORQUE TO THE Ul AND U2 ARRAYS. SPDAl4P
C S PDAIMP

CALL MAT31(D(l,1,M) ,TOTF,T5) SPDAMP
CALL MAT31(D(l.1,N),TOTF,T6) SPDAMP
CALL CROSS(APSD4(1,I) ,T5,T7) SPDA14P
CALL CROSS(APSDN(1,I) ,T6,T8) SPDAMP
DO 40 K-1,3 S PDAMP
U1(K,I4) - U1(K,M) - TOTF(K) SPDAMP
U1(K,N) - UI(K.N) + TOTF(K) SPDAMP
U2(K,M) - U2(K.M) - T7(K) S PDA1IP

40 U2(K,N) - U2(K,N) + T8(K) SPDA14P
41 IBSE 3-2*MOD(I,2) S PDAMP

NBSF - SEQ + (1+1)/2 SPDA1MP
BSF(IBSF ,NBSF) - DEL SPDAMP
BSF(IBSF+1,NBSF) - FD + ES S PDA14P

90 CONTINUE SPDAIIP
CALL ELTIME(2,32) SPDAMP
RETURN SPDAIIP
END SPDAMP
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SUBROUTINE SPLINE (X,Y,F,N,L) SPLINE
C REV 19 05/14/79SPLINE
C SPLINE
C ROUTINE TO FIT A SET OF POLYNOMIALS OF DEGREE L SPLINE
C TO A SET OF GIVEN DATA POINTS (X(I),Y(I),I-1,N) SPLINE
C SPLINE
C FUNCTION IS OF FOR4: SPLINE
C SPLINE
C Y - F(2,K) + F(3,K)*DX + F(4,K)*DX**2 + F(5,K)*DX**3 SPLINE
C SPLINE
C WHERE: DX - XX - F(I,K) SPLINE
C F(I,K) .LE. XX .LT. F(1,K+I) ; (SETS K) SPLINE
C IF (XX.GT.F(I,N)) ; USE K-N, CONSTANT FIT TO Y(N) SPLINE
C IF (XX.LT.F(I,I)) ; EXTRAPOLATED FIT FOR K-I SPLINE
C SPLINE
C F(I,I) = X(I) , I-1,N SPLINE
C F(2,I) - Y(I) , I-I,N SPLINE
C SPLINE
C DEGREE L CONTINUITY SPLINE
C 0 F(3,I) - F(4,I) - F(5,I) - 0 , I-1,N NONE SPLINE
C 1 1(4,1) - F(5,I) - 0 , I-l,N Y SPLINE
C 2 F(5,I) - 0 , I-1,N Y,Y' SPLINE
C 3 CUBIC SPLINE Y,Y',Y'' SPLINE
C SPLINE
C F(K,N)=O FOR K=3,5 IN ALL CASES SPLINE
C SPLINE
C FOR L=2 AND L-3 THE CHANGES IN THE L'TH DERIVATIVES ARE MINIMIZED SPLINE
C SPLINE
C SPECIAL CASES: SPLINE
C N-I; TREATED AS L-O SPLINE
C N-2 ; TREATED AS L-MIN(L,1) SPLINE
C L<O ; TREATED AS L-0 SPLINE
C 1>3 ; TREATED AS L-3 SPLINE
C SPLINE
C STORAGE REQUIRED X(N),Y(N),F(5,N); SET BY CALLING PROGRAM SPLINE
C SPLINE
C USAGE: SPLINE
C ALL COMPUTATIONS AND REAL VARIABLES ARE DOUBLE PRECISION SPLINE
C GIVEN: L,N, (X(I),Y(1),I-1,N) SPLINE
C CALL SPLINE (X,Y,F,N,L) ; SETS F SPLINE
C SPLINE
cc SPLINE
CC TO EVALUATE FUNCTION AND DERIVATIVES AT POINT XX SPLINE
cc SPLINE
C DO 10 K-1,N SPLINE
C IF (K.EQ.N) GO TO 11 SPLINE
C IF (XX.LT.F(I,K+1)) GO TO 11 SPLINE
C 10 CONTINUE SPLINE
C 11 DX - XX - F(I,K) SPLINE
C YY = F(2,K) + DX*(F(3,K)+DX*(F(4,K)+DX*F(5,K))) SPLINE
C YD - F(3,K) + DX*(2.0*F(4,K)+3.0*DX*F(5,K)) SPLINE
C YDD - 2.0*F(4,K) + 6.0*DX*F(5,K) SPLINE
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o YDDD - 6.0*F(5,K) SPLINE
o YDDDD - 0.0 SPLINE
cc SPLINE
cc FUNCTIONAL VALUE IN YY, DERIVATIVES IN YD'S SPLINE
cc REPEAT FOR NEXT VALUE OF XX SPLINE
C SPLINE
C AUTHOR: DR. JOHN T. FLECK SPLINE
C SPLINE

IMPLICIT REAL*8 (A-H,0-Z) SPLINE
DIMENSION X(N),Y(N),F(5,N),C(2,3) SPLINE
DO 20 I-1,N SPLINE
F(1,I) - X(I) SPLINE
DO 10 K-2,5 SPLINE

10 F(K,I) - 0.0 SPLINE
IF (L.LT.3) F(2,I) - Y(I) SPLINE

20 IF (L.CT.O .AND. I.LT.N) F(3,I) - (Y(I+1)-Y(I))/(X(I+1)-X(I)) SPLINE
IF (L.LT.2 .OR. N.LT.3) GO TO 99 SPLINE
IF (L.GE.3) GO TO 50 SPLINE
DI - X(2) - X(1) SPLINE
SS - 0.0 SPLINE
DS - 0.0 SPLINE
DO 30 I-3,N SPLINE
F(4,1-1) - F(3,I-1) - F(3,I-2) - F(4,I-2) SPLINE
DXI - X(I) - X(I-1) SPLINE
DX2 - X(I-1) - X(I-2) SPLINE
DD -D1/DX1 + D1/DX2 SPLINE
SS - SS + DD*DD SPLINE
DS - DS + DD*(F(4,I-1)/DX1 - F(4,1-2)/DX2) SPLINE

30 DI -DI SPLINE
F(4,1) - DS/SS SPLINE
DX - (X(2)-X(l))*F(4,1) SPLINE
F(3,1) - F(3,1) - DX SPLINE
DO 40 I-3,N SPLINE
XX - F(4,I-1) - DX SPLINE
F(3,I-1) - F(3,I-I) - XX SPLINE
F(4,I-1) - XX/(X(I)-X(I-1)) SPLINE

40 DX -- DX SPLINE
CO TO 99 SPLINE

C SPLINE
C CUBIC SPLINE S PLIN E
C SPLINE

50 DO 51 1-2,N SPLINE
IF (I.EQ.N) GO TO 51 SPLINE
F(4,I) - 3.0*(F(3,I)-F(3,I-l)) SPLINE
F(5,I) - 2.0*(X(I+1)-X(I-1)) SPLINE

51 F(3,1-1) - 0.0 SPLINE
F(2,N) -- 1.0 SPLINE
F(3,1) - -1.0 SPLINE
DO 60 I-3,N S PLI NE
DX - X(I-l) - X(I-2) SPLINE
IF (I.GT.3) DX - DX/F(5,I-2) SPLINE
DO 60 K-3,5 SPLINE
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60 F(K,I-1) -F(K,I-1)- F(K,I-2)*DX**((K-1)/2) SPLINE
DO 70 I-3,N SPLINE
NI = N-I SPLINE
DX =X(NI+3) -X(NI+2) SPLINE
DO 70 K-2,4 SPLINE

70 F(K,NI+2) - (F(K,NI+2) - DX*F(K,NI+3))/F(5,NI+2) SPLINE
DO 71 J-1,2 SPLINE
DO 71 K-J,3 SPLINE
C(J,K) - 0.0 SPLINE
DO 71 I-3,N SPLINE
DX1 - X(I) - X(I-1) SPLINE
DX2 - X(I-1) - X(I-2) SPLINE

71 C(J,K) - G(J,K) + ( (F(J+1,I )-F(J±1,I-1))/DX1 SPLINE
- (F(J+1,I-1)-F(J+111-2))/DX2) SPLINE

* ( (F(K+1,I )-F(K+1,I-1))/DX1 SPLINE
- (F(K+1,I-1)-F(K+1,1-2))/DX2) SPLINE

DEN - G(1,1)*C(2,2) - G(1,2)*G(1,2) SPLINE
F(4,1) - (C(1,1)*C(2,3) - G(1,2)*C(1,3))/DEN SPLINE
F(4,N) - (C(2,2)*C(1,3) - C(1,2)*C(2,3))/DEN SPLINE
DO 72 I-3,N SPLINE

72 F(4,I-1) -F(4,I-1) - F(4,1)*F(3,I-1) - F(4,N)*F(2,I-1) SPLINE
Dl. - X(2) -X(I) SPLINE
F(3,1) - (Y(2)-Y(1))/D1 - (2.0*F(4,1)+F(4,2))*D1/3.0 SPLINE
F(2,I) - Y(1) SPLINE
DO 80 1-2,N SPLINE
F(2,I) - Y(I) SPLINE
DX - X(I) - X(I-I) SPLINE
IF (I.LT.N) F(3,I) - F(3,1-1) + (F(4,I)F-F(4,I-1))*DX SPLINE

80 F(5,I-1) - (F(4,I)-F(4,I-1))/(3.O*DX) SPLINE
F(4,N) - 0.0 SPLINE

99 RETURN SPLINE
END SPLINE
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DOUBLE PRECISION FUNCTION SPRNGF(T,D,ZD,SPR,JSTOP) SPRNCF
C REV IV 07/23/86TWOPI
C COMPUTES NONLINEAR SPRING TORQUE FOR JOINTS AS A FUNCTION OF ANGLESPRNGF
C ACTUALLY ROUTINE RETURNS TORQUE/ABS(SIN THETA) SPRNGF
C S PRNG F
C ARGUMENTS: SPRNGF
C T COS0 THETA WHERE THETA IS ANGLE OF JOINT (O<THETA<PI) SPRNGF
C D :ABS(SIN THETA) SPRNGF
C ZD :-THETA DOT * SIN THETA SPRNGF
C SPR :ARRAY OF 5 VALUES DESCRIBING FUNCTION EVALUATION SPRNGF
C JSTOP :INDICATOR TO BE SET TO ONE IF JOINT IS IN STOP SPRNGF
C SPRNGF

IMPLICIT REAL*8 (A-H,O-Z) SPRNCF
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), SPRNGF

* UNITL,UNITM,UNITT,GRAVTY(3) ITWOPI TWOPI
DIMENSION SPR(5) SPRNGF

C SPRNGF
C RESET T-1 IF T>1 (HAD & HBD IN VISPR) SPRNGF
C S PRNG F

IF (T.GT.1.O) T -1.0 SPRINGF
IF (T.LT.-1.O) T -- 1.0 SPRNGF
Z - DACOS(T) SPRNCF
U - EPS(1)*D SPRNGF
Q - 0.0 SPRNGF
IF (D.NE.0.0) Q -- ZD/U SPRNCF
IF (Q.GT.1.O) Q -1.0 SPRNGF
IF (Q.LT. -1.0) Q -- 1.0 SPRNGF
X - O.5*(1.O SPR(4) + Q*(1.O-SPR(4)) )SPRNGF
Y -0.0 SPRNCF
IF (D.NE.O.O) Y - Z/D SPRNGF
Q - 1.0 SPRNGF
IF (DABS(Z).LT.EPS(4)) Y - DSIGN(Q,Z) SPRNGF
SPRNGF -Y*SPR(1) SPRNGF
JSTOP -0 SPRNGF
IF (SPR(5).GT.0O) CO TO 10 5 PRNCF
SPRNGF - X*SPRNGF SPRNGF
GO TO 11 SPRNCF

10 IF (Z.LT.SPR(5)) GO TO 11 SPRNGF
JSTOP - 1 SPRNGF
Z -Z-SPR(5) SPRNCF
SPRNGF - SPRNGF + X/D*(SPR(2)+Z*SPR(3))*Z**2 FPRNGF

11 CONTINUE SPRNGF
RETURN SPRNGF
END SPRNGF
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SUBROUTINE TRIGES TRIGFS
CREV 19 08/05/78TRIGFS

IMPLICIT REAL*8 (A-H,O-Z) TRIOPS
GOMMON/CDINT/ UU(4) ,GH(3,4), TRI'%ES

*E(3,240), F(S,240),GG(5,240),Y(5,240),U(5,240), TRIGES
H,HPRINT,HS,TPRINT,TSTART,ICNT,IDBL,IFLAG,IDMMY 80386

BETA = 0.0 TRIGES
IF (HS.NE.O.O) BETA - (H/HS)**2 TRIGFS
Ri - HS/H TRIGFS
R2 = i.Q+BETA*R1 TRIGES
GH(3,1) - 2.0/(H*R2) TRIGES
GH(2,1) - GH(3,1)*(BETA-1.0) TRIGES
01-(1,1) - GH(3,1)* BETA TRIGFS
GH-(1,2) - 4.0*BETA/(R2*H**2) TRIGES
GH(3,2) - GH(1,2)* RI TRIGFS
GH(2,2) - GH(1,2)*(R1 1.0) TRIGFS
GH(3,3) - 1.0/H TRIGES
GH(2,3) - 4.0*G[1(3,3) TRIGES
GH(1,3) - 3.0*GH(3,3) TRIGES
GH(3,4) -2.0/H**2 TRIGFS
GH(2,4) - 2.0*GH(3,4) TRIGFS
GH(1,4) - GH(3,4) TRIGFS
UU(1) - 2.0/H TRIGES
UU(2) - 0.0 TRIGFS
UlJ(3) - 0.5*H TRIGES
UU(4) - 0.25*H-**2 TRIGES
IF (HS.EQ.0.0) GO TO 99 TRIGES
UU(l) - BETA*(4.25+2.25/R1) TRIGES
UU(2) - BETA*(2.25+1.25/R1)/Ri TRIGES
UAU -1.0+UU(1)+UU(2) TRIGFS
UU(l) - 2.0*UU(1)/(UAU*Hi) TRIGES
UU(2) - 4.0*UU(2)/(UAU*H**2) TRIGFS

99 RETURN TRIGFS
END TRIGES
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SUBROUTINE UNITI(IND) UNIT
C REV IV 02/20/87HYPER
C THIS SUBROUTINE REPLACES THE PROGRAM CODE THAT PREVIOUSLY WAS UNITI
C NEAR THE END OF THE MAIN PROGRAM TO WRITE ON UNIT I THAT DATA UNITI
C USED FOR VARIOUS PLOTTING PROGRAMS (E.G. BUBBLE MAN PLOT). UNITI
C UNITI
C THIS SUBROUTINE IS WRITTEN TO GENERATE UNIT I IN SUCH A MANNER UNIT
C TO BE COMPATIBLE WITH THE INPUT REQUIREMENTS FOR THE AAMRL VIEW UNITI
C PROGRAM THAT IS NOW BEING DISTRIBUTED ON THE CVS PROGRAM TAPES. UNITI
C UNITI
C ARGUMENTS: UNITI
C IND 0 0: CALL IS FROM THE MAIN PROGRAM UNITI
C # 0: CALL IS FROM SUBROUTINE EQUILB UNIT
C UNITI

IMPLICIT REAL*8 (A-H,O-Z) UNIT
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, UNITI

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),UI(3,30),U2(3,30),UNITI

* SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) UNITI
COMMON/CNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
CORMON/JBARTZ/ MNPL( 30),MNBLT( 8),MNSEG( 30),MNBAG( 6), UNIT

MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,10,6), UNIT.
NTPL( 5,30),NTBLT( 5,8),NTSEG( 5,30) UNITI

COMMON/RSAVE/ XSG(3,20,3),DPMI(3,3,30),LPMI(30), UNIT1
* NSG(9),MSG(20,9),MCG,MCGIN(24,5),KREF(20,9) TTHKREF
COMMON/TEMPVS/ XD(3,3,30),XSEGLP(3,30),XPL(17,30),XBD(24,40), UNIT1

* TI(3),T3(3,3),DMMY(34186) 80386
REAL XTIME,XD,XSEGLP,XPL,XBD UNITI
DATA IFIRST/O/ UNITI
IF (NPRT(1).EQ.O) GO TO 99 UNITI
IF (IFIRST.NE.O) GO TO 20 UNIT1
IFIRST - 1 UNITI

C UNITI
C FIRST TIME IN ROUTINE, WRITE STATIC DATA ON OUTPUT UNIT 1. UNITI
C DATA MUST BE CONVERTED TO SINGLE PRECISION FOR VIEW PROGRAM. UNITI
C UNIT

DO 11 J-1,30 UNIT
DO 1] 1-1,17 FIXWBS

11 XPL(I,J) - PL(I,J) FIXWBS
DO 12 J-1,40 UNIT
K - I HYPER
IF (BD(],J).LT.O.O) K - 2 HYPER
DO 12 1-1,24 UNITI
XBD(I,J) - BD(K,J) HYPER

12 K - K + I HYPER
WRITE (1) NSEG,NPL,XPL,XBD,MPL UNITI
GOTO 99 EDGE

C UNITI
C WRITE TIME POINT DATA ON OUTPUT UNIT 1. UNITI
C DATA MUST BE CONVERTED TO SINGLE PRECISION FOR VIEW PROGRAM. UNIT1
C UNIT1

20 XTIME - TIME UNIT1
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DO 22 K-1, 30
DO 22 J-1,3 UNITI
DO 21 1-1,3 UNIT.

21 XD(I,J,K) - D(I,J,K) 
UNIT.22 XSEGLP(J,K) - SEGLP(J,K) 
UNITIDO 25 K-1,NSEG 
UNITiIF (LPMI(K).EQ.o) GO TO 25 UNITICALL D0T33 (DPMI(1,1,K),D(1,1,K),T3) 
UNITiDO 24 1-1,3 
UNITiDO 24 J-1,3 
UNITi24 XD(I,J,K) - T3(I,J) 
UNIT.25 CONTINUE 
UNIT.WRITE (1) XTIME,XSEGLP,XD 
UNIT.99 RETURN 
UNIT.

END UNITI
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SUBROUTINE UPDATE(I) UPDATE
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE DINT UPDATE
C UPDATE
C (I-1) AT THE START OF A NEW STEP TO SETUP ANY NEW CONDITIONS UPDATE
C TO BE VALID FOR ENTIRE INTEGRATION STEP UPDATE
C A. UPDATE FORCE DEFLECTION FUNCTIONS(SUBROUTINE UPDFDC)UPDATE
C B. TEST FOR LOCKED JOINTS UPDATE
C NOTE: ARGUMENT I WILL BE SET TO -1 TO RESET INTEGRATOR. UPDATE
C UPDATE
C (1=2) AT THE END OF EACH SUCCESSFUL INTEGRATION STEP TO UPDATE
C COMPLETE CALCULATIONS FOR OUTPUT (SUBROUTINE AIRBG3). UPDATE
C UPDATE

IMPLICIT REAL*8(A-H,O-Z) UPDATE
COMI4ON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NCRND, UPDATE

NS,NQ,NSD,NFLX,NHiRNSS,NWINDF,NJNTF,NPRT(36),NPG PACE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),tJMEGD(3,30),U1(3,30),U2(3,30),UPDATE

*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) UPDATE
COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HiB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), UPDATE
*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) UPDATE

COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),Bl2(3,3,60),A22(3,3,60),UPDATE
*F(3,30),TQ(3,30),WJ(30),Al1(3,3,30) l.IP

COMMON/JBARTZ/ RNPL( 30) ,MNBLT( 8),MNSEG( 30) ,MNBAG( 6) ATE
MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,1O,6), UPDATE
NTPL( 5,30),NTBLT( 5,8),NTSEG( 5,30) UPDATE

COMI4ON/TABLES/MXNTI,MXNTB,MXTBI,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)UPDATE
COMMON/FORCES/PSF(7,70),BSF(4,20),SSF(10,40),BAGSF(3,20), NCFORC

*PRJNT(7,30),NPANEL(S),NPSF,NBSF,NSSF,NBGSF UPDATE
COMI4ON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), UPDATE

HiHT(3,3, 12) ,RKI(3, 12) ,RK2(3,1.2) ,QQ(3, 12) ,TQQ(3 ,12) ,UPDATE
*RQQ(3.12),HQQ(3,12),SQQ(12),CFQQ(12), UPDATE

KQ1(12),KQ2(12),KQTYPE(12) UPDATE
COMMON/TEMPVI/ CREST,TTI(3),R1I(3),R2I(3),JSTOP(4,2,30) UPDATE
COMMON/CEULER/ IEULER(30),HIR(3,3,90),ANG(3,30),ANGD(3,30), JORIFT

*FE(3,30),TQE(3,30),CONST(5,30) JDRIFT
COMMON/HRNESS/ BAR(15,100),BB(100),BBDOT(100),PLOSS(2,100), UPDATE

*XLONG(20),HTIME(2),IBAR(5,100),NL(2,100), UPDATE
*NPTSPB(20),NPTPLY(20),NTIIRNS(20),NBLTPH(5) UPDATE

DIMENSION TQTEST(3),LOCK(8.3) ,T(3) UPDATE
DATA LOCK,'-8, 6, 5, 7,-3,-2,-4, 1., UPDATE

*6,-8, 4,-3. 7,-1,-5, 2, UPDATE
*5, 4,-8,-2,-1, 7,-6, 3/ UPDATE

C UPDATE
C CALL AIRBG3 FOR AIRBAG, IF ANY. UPDATE
C UPDATE

IF (NBAG.NE.O) CALL AIRBG3(I) UPDATE
IF (I.EQ.2) GO TO 42 UPDATE
CALL ELTIME (1,7) UPDATE
IF (NPL.LE.O) GO TO 13 UPDATE

C UPDATE
C CALL UPDFDC FOR EACH ALLOWED PLANE-SEGMENT CONTACT. UPDATE
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NPSF 0 
UPDATE
UPDATE

DO 12 J-1,NPL 
UPDATE

NK - MNPL(J) 
UPDATEIF (NK.LE.O) GO TO 12 UPDATE

DO 11 K - 1, NK 
UPDATE

NPSF - NPSF+I 
UPDATE

NT - NTPL(K,J) 
UPDATE

NF - NTAB(NT+5) 
UPDATECALL UPDFDC(NT) 
UPDATE

IF (NT.GT.O.OR.TAB(NF+3).EQ.O.O) GO TO 11 UPDATECALL IMPULS(I,K,J) 
UPDATEI - -1 
UPDATE11 CONTINUE 
UPDATE12 CONTINUE 
UPDATE

13 IF (NBLT.LE.O) GO TO 16 UPDATEC 
UPDATEC CALL UPDFDC FOR EACH ALLOWED BELT-SEGMENT CONTACT. UPDATE

C 
UPDATEDO 15 J-1,NBLT 
UPDATE

NK - MNBLT(J) 
UPDATE

IF (NK.LE.O) GO TO 15 UPDATE
DO 14 K - 1,NK 

UPDATE
NT - NTBLT(K,J) 

UPDATE
NF - NTAB(NT+5) 

UPDATENT6 - NT+6 
UPDATECALL UPDFDC(NT) 
UPDATE

C 
UPDATEC AND FOR 2ND FUNCTION, IF FULL BELT FRICTION. UPDATE

C 
UPDATE14 IF (NF.NE.O) CALL UPDFDC(NT6) UPDATE15 CONTINUE 
UPDATE

C 
UPDATEC CALL UPDFDC FOR EACH ALLOWED SEGMENT-SEGMENT CONTACT. UPDATE

C 
UPDATE16 NSSF - 0 
UPDATE

DO 18 J-1,NSEG 
UPDATE

NK - MNSEG(J) 
UPDATEIF (NK.LE.O) GO TO 18 UPDATE

DO 17 K - 1,NK 
UPDATE

NSSF - NSSF+I 
UPDATE

NT - NTSEG(K,J) 
UPDATENF - NTAB(NT+5) 
UPDATECALL UPDFDC(NT) 
UPDATEIF (NT.GT.O.OR.TAB(NF+3).EQ.O.0) GO TO 17 UPDATE

CALL IMPULS(3,K,J) 
UPDATEI - -1 
UPDATE17 CONTINUE 
UPDATE18 CONTINUE 
UPDATE

IF (NHRNSS.LE.O) GO TO 71 UPDATE
C 

UPDATEC CALL UPDFDC FOR EACH BELT OF HARNESS-BELT SYSTEMS. UPDATE
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CALL HPTURB 
UPDATE

Jl 1 UPDATEJi -1 

UPDATE
R I- I 

UPDATE
DO 70 II-1,NHRNSS 

UPDATEIF (NBLTPH(II).LE.O) GO TO 70 
UPDATEJ2 - Jl + NBLTPH(II) - 1 UPDATE

DO 69 J-Ji,J2 
UPDATEIF (NPTPLY(J).LE.O) GO TO 69 
UPDATENT - NTHRNS(J) 
UPDATECALL UPDFDC(NT) 
UPDATEK2 - Ki + NPTPLY(J) - 1 
UPDATEDO 68 K-KI:K2 
UPDATEKI - NL(1,K) 
UPDATENT - IBAR(3,KI) 
UPDATECALL UPDFDC(NT) 
UPDATE

68 CONTINUE 
UPDATEKI - K2+i 
UPDATE69 CONTINUE 
UPDATEJl - J2+1 
UPDATE

70 CONTINUE 
UPDATE71 IF (NJNT.LE.O) GO TO 37 
UPDATE

CHECK FOR IMPULSE ON JOINT STOPS UPDATE
C TO BE CALLED IF IN JOINT STOP (JSTOP(i)-I) THIS TIME STEP UPDATEC BUT NOT IN IN JOINT STOP (JSTOP(2)-O) AT PREVIOUS TIME. UPDATE
C 

UPDATEDO 21 K-1,NJNT 
UPDATEIF (JNT(K).EQ.O) GO TO 21 
UPDATEIF (IABS(IPIN(K)).NE.4 .AND. VISC(7,3*K-2).EQ..0) GO TO 20 UPDATEDO 19 J-1,3 
UPDATE

K3J - 3*K-3+J UPDATE
IF (lABS(IPIN(K)).NE.4) K3J-3*K-2 

UPDATEIF (IABS(IPIN(K)).EQ.4 .AND. VISC(7,K3J).EQ.0.O) GO TO 19 UPDATEIF (JSTOP(JI,K).NE.I.OR.JSTOP(J,2,K).NE.0) 
GO TO 19 UPDATECALL IMPULS(4,J,K) 

UPDATE
I - -1 

UPDATE19 JSTOP(J,2,K) - JSTOP(J,IK) 
UPDATE20 IF (ICLOB(K).EQ.O) GO TO 21 
UPDATENT - IGLOB(K) 
UPDATEMT - NTAB(NT+5) 
UPDATENTI - NTAB(NT+2) 
UPDATENTAB(NT+2) - 0 
UPDATECALL UPDFDC(NT) 
UPDATENT - IABS(NT) UPDATE

NTAB(NT+2) - NT1 
UPDATEIF (TAB(MT+3).EQ.O.O) GO TO 21 
UPDATEIF (JSTOP(4,1 ,K).NE.I.OR.JSTOP(4,2,K).NE.0) GO TO 21 UPDATECALL IMPULS(4,4,K) 
UPDATE

I - -1 
UPDATE21 JSTOP(4,2,K) - JSTOP(4,1,K) 
UPDATE

C UPDATE
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C TEST TO LOCK OR UNLOCK JOINTS UPDATE
C UPDATE
C UPDATE
C CONDITIONS TO CHANGE SIGN OF IPIN(J) UPDATE
C UPDATE
C PINNED UNPINNED UPDATE
C LOCKED (-!) !H.TQ! > TI (-2) !TQ! > TI UPDATE
C UPDATE
C UNLOCKED (+I) !H.TQ! < T2 (+2) !TQ! < T2 UPDATE
C OR OR UPDATE
C WJ < T3 WJ < T3 UPDATE
C UPDATE

DO 28 J-I,NJNT UPDATE
IF (IABS(IPIN(J)).EQ.4) GO TO 28 UPDATE
IF (IPIN(J)) 22,28,23 UPDATE

22 TI - VISC(4,3*J-2) UPDATE
IF (TI.EQ.O.O) GO TO 28 UPDATE
IF (IPIN(J).GT.-I) GOTO 51 SLIP
IF (IPIN(J).GT.-6.AND.IPIN(J).LT.-I) GOTO 51 SLIP
TQM - XDY(HB(I,2*J),D(I,I,J+I),TQ(i,J)) UPDATE
ABSTQM - DABS(TQM) UPDATE
IF (ABSTQM.GT.TI) HA(2,2*J-I) - TQM UPDATE
TQM - ABSTQM UPDATE
GO TO 52 UPDATE

51 TQM - DSQRT(TQ(I,J)**2 + TQ(2,J)**2 + TQ(3,J)**2) UPDATE
IF (TQM.GT.TI) CALL DOT31(HiIR(I,I,J),TQ(1,J),HA(i,2*J-I)) UPDATE

52 IF (TQM-TI) 28,28,26 UPDATE
23 T2 - VISC(5,3*J-2) UPDATE

IF (HA(2,2*J).NE.O.0) GO TO 54 UPDATE
DO 53 K-I,3 UPDATE

53 HA(K,2*J-i) - 0.0 UPDATE
54 IF (T2.EQ.O.0) GO TO 24 UPDATE

IF (IPIN(J).GE.2.AND.IPIN(J).LE.5) SLIP
* TQM - DSQRT(TQ(i,J)**2+TQ(2,J)**2+TQ(3,J)**2) SLIP
IF (IPIN(J).EQ.I.OR.IPIN(J).EQ.6.OR.IPIN(J).EQ.7) SLIP

* TQM - DABS(XDY(HB(I,2*J),D(I,I,J+I),TQ(I,J))) SLIP
IF (TQM-T2) 25,28,28 UPDATE

24 T3 - VISC(6,3*J-2) UPDATE
IF (T3.EQ.0.O) GO TO 28 UPDATE
IF (WJ(J)-T3) 25,28,28 UPDATE

25 CALL IMPLS2(O,J,HB(I,2*J)) UPDATE
I - -I UPDATE

26 IPIN(J) - -IP N(J) UPDATE
TMSEC - IO00.U*TIME UPDATE
IPINJ - -IPIN(J) UPDATE
WRITE (6,27) TMSEC,J,IPINJ,IPIN(J) UPDATE

27 FORMAT('O AT TIME -',F9.3,' MSEC, IPIN(',12, BOTLERI
* ') HAS BEEN CHANGED FROM',f3,' TO',13) BUTLERI

28 CONTINUE UPDATE
C UPDATE
C TEST TO LOCK OR UNLOCK EULER JOINTS AXES. UPDATE
C USE SAME TEST AS ABOVE BUT ON EACH AXIS SERARATELY. UPDATE
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C 
UPDATEC IF LOCK(IEULER,K) IS NEGATIVE, AXIS K IS LOCKED; UPDATEC TO UNLOCK AXIS SET IEULER TO -LOCK(IEULER,K). UPDATEC 
UPDATEC IF LOCK(IEULER,K) IS POSITIVE, AXIS K IS UNLOCKED; UPDATEC TO LOCK AXIS SET IEULER TO LOCK(IEULER,K). UPDATEC 
UPDATEDO 36 J-1,NJNT 
UPDATE

IF (IABS(IPIN(J)).NE.4 ) GO TO 36 UPDATEJEULER - IEULER(J) 
UPDATECALL DOT31(HIR(1,1,J),TQ(1,J),TQTEST) 
UPDATEDO 31 K-1,3 
UPDATE

K3J - 3*J-3+K 
UPDATE

NLOCK - LOCK(JEULER,K) UPDATE
IF (NLOCK.GT.O) GO TO 29 UPDATEIF (VISC(4,K3J).EQ.0.O) GO TO 31 UPDATEIF (DABS(TQTEST(K)).LE.VISC(4,K3J)) GO TO 31 UPDATE
JEULER - -NLOCK 

UPDATEHA(K,2*J-1) - TQTEST(K) 
UPDATEGO TO 31 
UPDATE29 IF (HA(K,2*J).EQ.0.O) HA(K,2*J-1) - 0.0 UPDATE

IF (VISC(5,K3J).EQ.O.O) GO TO 30 UPDATEIF (DABS(TQTEST(K)).LT.VISC(5,K3J)) JEULER - NLOCK UPDATEGO TO 31 
UPDATE30 IF (VISC(6,K3J).EQ.O.O) GO TO 31 UPDATE

IF (DABS(ANGD(K,J)).LT.VISC(6,K3J)) JEULER - NLOCK UPDATE31 CONTINUE 
UPDATE

IF (JEULER.EQ.IEULER(J)) GO TO 36 UPDATETMSEC - 1000.O*TIME 
UPDATEWRITE (6,j2) TMSEC,J,IEULER(J),JEULER 
UPDATE

32 FORMAT('O AT TIME -',F9.3,' MSEC, IEULER(',I2, BUTLERI
') HAS BEEN CHANGED FROM',I3,' TO',I3) BUTLERIIF (JEULER.EQ.8) GO TO 35 UPDATEIF (IEULER(J).EQ,7) GO TO 35 UPDATE

IF (IEULER(J).EQ.6 .AND. (JEULER.EQ.2.OR.JEULER.EQ.1)) GO TO 35 UPDATEIF (IEULER(J).EQ.5 .AND. (JEULER.EQ.3.OR.JEULER.EQ.1)) GO TO 35 UPDATEIF (IEULER(J).EQ.4 .AND. (JEULER.EQ.3.OR.JEULER.EQ.2)) GO TO 35 UPDATEMODE - -1 
UPDATE

K - JEULER 
UPDATE

IF (K.GT.3) GO TO 33 UPDATE
IF (K.EQ.2) GO TO 34 UPDATEK4 - 4-K 

UPDATE
CALL CROSS (HIR(I,K4,J),HIR(1,2,J),T) 

UPDATE
IEULER(J) - 8 

UPDATE
IPIN(J) - 4 

UPDATECALL IMPLS2(MODE,J,T) 
UPDATE

I - -1 
UPDATEGO TO 35 
UPDATE33 MODE - 1 
UPDATE

K - K-3 
UPDATEIF (K.GT.3) MODE-O 
UPDATE

34 IEULER(J) - 8 
UPDATE
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IPIN(J) - 4 UPDATE
CALL IHPLS2(HO0DE,J,HIR(1,K,J)) UPDATE
I - -1 UPDATE

35 IEULERq(J) - JEULER UPDATE
IPIN(J) - 4 UPDATE
IF (IEULER(J).NE.8) IPIN(i) - -4 UPDATE

C GET SINE A D COSINE OF NUTATION IF 1EULE-R GOES TO STATE 2JRF
CALL EjOINT-(-1,J) JDRIFT
IF(JEULERNE.2) GOTO 36 JDRIFT
TQI4-ANG(2 ,J)+CONST(2 .3) JDRIFT
CONST(4,J) - DCOS(TJ() JDRIFT
CONST(5,J) - DSIU(TQ.M) JDRIFT

36 CONINU UPDATE
DO 90 J - 1,NJNT SLIP
IF (IABS(IPIN(j)).IE.4) GO TO 90 SLIP
IF (IEULER(J)..GE.O) GO TO 90 SLIP
IF (CONST(l,J).EQ.O.OAND.CONS(,).QOO G O9 SLIP

M - JNT(J) SLIP
FTEST - XDY(HT(1,3,2*J-1),D(1,1,M),F(1,J)) SLIP
IF (FTEST.GE.CONST(1,J)..AND.FTEST.LE.CONST(2,J)) GO TO 90 SLIP
IEULER(J) - 0 SLIP
TMSEC - 1OOO.O*TIME SLIP
WRITE (6,88) TMSEC,J SLIP

88 FORI4AT(/'O AT TIME -',F9.3,' MSEC, JOINT ',13,' HAS BEEN', SLIP
*' UNLOCKED AND ALLOWED TO SLIP.'/) SLIP

90 CONTINUE SLIP
C F IS THE FORCE ON SEGMENT J+1, - F IS ON SEGMENT M SLIP
C UPDATE

37 IF (NQ.LE.O) GO TO 41 UPDATE
DO 40 K-1,NQ UPDATE
IF (KQTYPE(K)..LT.3) GO TO 40 UPDATE
IF (KQTYPE(K).GT.4) GO TO 40 UPDATE
IF (CFQQ(K).LT.O.O) KQTYPE(K) - -KQTYPE(K) UPDATE
IF (CFQQ(K).LT.O.O) GO TO 39 UPDATE

C UPDATE
C TEST IF ROLLING CONSTRAINT SHOULD BE SLIDING AND VICE VERSA. UPDATE
C UPDATE

QN - -XDY(TQQ(1,K),HHT(1,,1,K),QQ(1,K)) UPDATE
IF (NPRT(24).NE.O) WRITE (6,38) KQTYPE(K),KQ1(K),KQ2(K), UPDATE

*(RKI1,K),11-1,3),(RK2(II,K),II-1,3), UPDATE

((HHT(II,J,K),J-I,3),II-1,3), UPDATE
* (QQ(II,K),II-1,3),(TQQ(II,K),II-1,3),(RQQ(II,K),II-1,3), UPDATE
*(HQQ(II,K),II-1,3),SQQ(K),CFQQ(K),QN UPDATE

38 FORMAT('O UPDATE ROLL-SLIDE TEST'/(2X,9G14.6)) UPDAT6
IF (QN.LT.O.O) KQTYPE(K) - -4 UPDATE
IF (QN.LT.O.O) GO TO 39 UPDATE
QDOTQ - QQ(1,K)**2 + QQ(2,K)**2 + QQ(3,K)**2 UPDATE
QT - DSQRT(QDOTQ-QN**2) UPDATE
IF (KQTYPE(K).EQ.3 .AND. QT.LE.CFQQ(K)*QN) GO TO 40 UPDATE
IF (KQTYPE(K).EQ.4 .AND. QT.GE.O.9*CFQQ(K)*QN) GO TO 40 UPDATE
KQTYPE(K) - 7-KQTYPE(K) UPDATE

39 CALL OUTPUT(O) UPDATE
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CALL SETUP2 UPDATE
CALL DAUX(K) UPDATE
IF (NPRT(24).NE..O) CALL OUTPUT(1) UPDATE
IF (NPRT( 3)-NE.O) CALL PRINT (6HUPDATE) UPDATE
I - -1 UPDATE

40 CONTINU UPDATE
41 CALL EILIME(2,7) UPDATE
42 RETURN UPDATE

END UPDATE
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*SUBROUTINE UPDFDC (M) UPDFDC
C REV 111.2 08/08/84REVIII
C UPDATE FORCE DEFLECTION CURVE DEFINITION THAT IS DEFINED UPDFDC
C IN LOCATION M OF NTAB ARRAY. SUBROUTINE ASSUMES THAT UPDFDC
C A SUCCESSFUL INTEGRATION STEP HAS JUST BEEN COMPLETED AND UPDFDC
C WILL COMPUTE ENTIRE CURVE DEFINITION TO BE VALID FOR NEXT STEP. UPDFDC
C UPDFDC

IMPLICIT REAL*8(A-lH,O-Z) UPDFDC
COMM4ON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
L - NTAB(M) UPDFDC
IF (L.EQ.O) GO TO 99 UPDFDC
D - TAB(L) UPDFDC
IF (D.LT.O.O) D - 0.0 UPDFDC
DLAST - TAB(L+1) UPDFDC
IF (D.EQ.DLAST) GO TO 99 UPDFDC
DCUBIC - TAB(L+6) IJPDFDC
IF (D.EQ.DCUBIC) GO TO 98 UPDFDC
AREA -TAB(L 2) UPDFDC
RLAST - TAB(L 3) UPDFDC
GLAST - TAB(L+4) UPDFDC
DG - TAB(L+5) UPDFDC
DGO - DG UPDFDC
DREF - TAB(L+7) UPDFDC
DMAX - TAB(L+8) UPDFDC
DINER - TAB(L+9) UPDFDC
FDMAX - TAB(L+10) UPDFDC
DCO - TAB(L+18) UPDFDC
LQ - L+11 UPDFDC
LC - L+14 UPDFDC
IF (NTAB(M 1).LT.0) GO TO 98 UPDFDC
IF (D-DCUBIC) 10,98,20 UPDFDC

C UPDFDC
C D < DCUBIC, DEFINE NEW CUBIC UPDFDC
C Y(X) - AO + Al*(X-X1) + A2*(X-X1)**2 + A3*(X-X1)**3 UPDFDC
C WHOSE DERIVATIVE IS UPDFDC
C Y'(X) - Al + 2*A2*(X-X1) + 3*A3+(X.X1)**2 UPDFDC
C UPDFDC

10 Xl - D14AXI (D,DG) UPDFDC
X2 =DREF UPDFDC

C UPDFDC
C IF INERTIAL SPIKE EXISTS AND IF DIMAX < DREF , DROP INERTIAL SPIKEUPDFDC

NI - NTAB(M+2) UPDFDC
IF (NI.GT.0.AND.TAB(NI+3) .GT.O.O.ANiD.DREF.GT.TAB(NIi3))NTAB(M+2)-OUPDFDC
DX - X2-Xl UPDFDC
X - X1-DG UPDFDC
Yl - TAB(LQ) +X *(TAB(LQ±1)+X *TAB(LQ+2)) UPDFDC
YiP - TAB(LQ+1)+2.O*X *TAB(LQ 2) UPDFDC
X2OT - 0.0 UPDFDC
CALL FRCDFL (X2,X2DOT,M,0,Y2P,ELOSS) UPDFDC
CALL FRCDFL (X2,X2DOT,M,1,Y2 ,ELOSS) UPDFDC
DCUBIC - XI UPDFDC
DCO - DCUBIG UPDFDC
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C UPDFDC
C AO - Y(X1) (THE VALUE OF THE QUADRArAIC AT Xl) UPDFDC
C Al - Y'(X1) (THE DERIVATIVE OF THE QUADRATIC AT Xl) UPDFDG
C UPDFDC

AO - Yl UPDFDC
Al - YiP UPDFDC

C UPDFDC
C SOLVE SIMULTANEOUSLY FOR A2 AND A3 UPDFDC
C A2*(X2-Xl)**2 + A3*(X2-X1)**3 - Y(X2)-AO-Al*(X2-Xl) UPDFDC
C 2*A2.L-(X2-Xl) + 3*A3*(X2.Xl)**2 - Y"(X2)-Al UPDFDC
C UPDFDC

R13 - (Y2 -Yl -YlP*DX)/DX**2 UPDFDC
R23 - (Y2P -YlP)/DX UPDFDC
A2 - 3.O*R13 - R23 UPDFDC
A3 -(R23 - 2.O*R13)/DX UPDFDC

C UPDFDC
C IF LOCAL MINIMUN OF CUBIC (ABSCISSA VALUE WHERE Y'(X) - 0) UPDFDC
C LIES BETWEEN DCUBIC AND DREF AND IS NEGATIVE, THEN REPLACE UPDFDC
C CUBIC DEFINITION WITH STRAIGHT LINE BETWEEN (Xl,Yl) AND (X2,Y2). UPDFDC
C UPDFDC

IF (A3.NE.O.O) GO TO 14 UPDFDC
R2 - -O.5*Al/A2 UPDFDC
GO TO 15 UPDFDC

14 A33 -3.O*A3 UPDFDC
DISC -A2**2-Al*A33 UPDFDC
IF (DISC.LT.O.O) GO TO 13 UPDFDG
SQDISC - DSQRT(DISC) UPDFDC
RI - (-A2+SQDISC)/A33 UPDFDC
IF (Rl.LE.O.O.OR.Rl.GE.DX) CO TOll1 UPDFDC
FRi - AO+R1*(AL+R1*(A2+R1*A3)) UPDFDC
IF (FRl.LT.O.O) CO TO 12 UPDFDC

11 R2 -(-A2-SQDISC)/A33 UPDFDC
15 IF (R2.LE.O.O.OR.R2.GE.DX) GO TO 13 UPDFDC

FR2 -AO+R2*(Al+R2*(A2+R2*A3)) UPDFDC
IF (FR2.GE.O.O) GO TO 13 UPDFDC

12 AO - Yl UPDFDC
Al - (Y2-Yl)/DX U PD FDC
A2 - 0.0 UPDFDC
A3 - 0.0 UPDFDC

13 TAB(LC) - AO UPDFDC
TAB(LC+1) -Al UPDFDC
TAB(LC+2) - A2 UPDFDC
TAB(LC+3) - A3 UPDFDC
TAB(L +6) - DCUBIC UPDFDC
TAB(L+18) - DCO UPDFDC
GO TO 98 UPDFDC

20 IF (D-DREF) 21,21,30 UPDFDC
C UPDFDC
C DCUBIC < D < DREF, DEFINE NEW QUADRATIC FROM CUBIC CURVE. UPDFDC
C U PD FDC

21 X -D-DCO UPDFDC
Y2 -TAB(LC)+X*(TAB(LC+l)+X*(TAB(LC+2)+X*TAB(LC+3))) UPDFDC
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Xl - DCUBIC - DG UPDFDC
AREA - Xl*(TAB(LQ)+Xl*(TAB(LQ+l)/2.O+X1*TAB(LQ+2)/3.0)) UPDFDC
*+ X*(TAB(LC)+X*(TAB(LC+1)/2.04-X*(TAB(LC+2)/3.0+X*TAB(LC+3)/4.0)))UPDFDC
X - DCUBIC - DCO UPDFDC
IF (X.NE.O.O) AREA - AREA UPDFDC
*-X*(TAB(LC)+X*(TAB(LC+l)/2.O+X*(TAB(LC+2)/3.0+X*TAB(LC+3)/4.O)))UPDFDC

GO TO 31 UPDFD.C
C UPDFDC
C DREF < D, DEFINE NEW QUADRATIC FROM BASE CURVE. UPDFDC
C UPDFDC
C IF DINER < D , REMOVE INERTIAL SPIKE UPDFDC
C UPDFDG

30 IF (NTAB(M+2).GT.O .AND. D.GE.DINER) NTAB(M+2) -0 UPDFDC
NR - NTAB(M+3) UPDFDC
RLAST - 1.0 UPDFDC
IF (NR.GT.O ) RLAST - EVALFD(D,NR,1) UPDFDC
IF (RLAST.NE.1.O) GO To 39 UPDFDC

C UPDFDC
C R - 1, USE BASE CURVE FOR UNLOADING UPDFDC
C UPDFDC

DG - 0.0 UPDFDC
DCUBIC - 0.0 UPDFDG
DREF - 0.0 UPDFDG
AO - 0.0 UPDFDC
Al - 0.0 UPDFDC
A2 - 0.0 UPDFDC
GO TO 32 UPDFDC

39 NG - NTAB(M+4) UPDFDC
GLAST - 0.0 UPDFDC
IF (NG.GT.0 ) GLAST - EVALFD(D,NG,1) UPDFDC
NB - NTAB(M+l) UPDFDC
DO - TAB(NB) U PD FDC
DC - DO + GLAST*(D.DO) UPDFDC
Y2 - EVALFD(D, NBJl) UPDFDC
NI - NTAB(M+2) UPDFDC
IF (NI.GT.0) Y2 - Y2+EVALFD(D,NI,l) UPDFDC
AREA - EVALFD(D,NB,2) UPDFDC
DREF - D UPDFDC

31 DCUBIC - D UPDFDC
Xl - DG UPDFDC
X2 - D UPDFDC
DX - X2-Xl UPDFDC
Y1 - 0.0 UPDFDC
RAREA - RLAST*AREA U PD FDC

C UPDFDC
C COMPUTE UNLOADING QUADRATIC COEFFICIENTS SUCH THAT UPDFDC
C ENDPOINT DERIVATES ARE NON-NEGATIVE. UPDFDC
C UPDFDC

AO - 0.0 UPDFDC
Al - 2.O/DX*(3.O*RAREA/DX-Y2) UPDFDC
IF (Al.LT.0) Al - 0.0 UPDFDC
A2 - (Y2/DX-Al)/DX UPDFDC
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IF (A2.GE.O.O) GO TO 32 UPDFDC
Al - Y2/DX UPDFDC
A2 - 0.0 UPDFDC

C UPDFDC
C RESTORE TAB VALUES THAT MAY HAVE BEEN CHANGED UPDFDC
C UPDFDC

32 TAB(L+2) - AREA UPDFDC
TAB(L+3) - RLAST UPDFDC
TAB(L+4) - GLAST UPDFDC
TAB(L+5) - DG UPDFDC
TAB(L+6) - DCUBIC UPDFDC
TAB(L+7) - DREF UPDFDC
TAB(LQ) - AO UPDFDC
TAB(LQ+l) - Al UPDFDC
TAB(LQ+2) - A2 UPDFDC

98 TAB(L+l) - D UPDFDC
IF (D.GT.DGO .AND. DLAST.LE.DGO) M--I4 UPDFDC

99 RETURN UPDFDC

END UPDFDC
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SUBROUTINE VEHPOS VEHPOS
C REV IV 07/23/86TJOPI
C COMPUTES COMPONENTS OF VEHICLE ACCELERATIONS ONLY AS A FUNCTION VEHPOS
C OF TIME USING DATA AND TABLES PRODUCED BY SUBROUTINE VINPUT. VEHPOS
C VEHPOS

IMPLICIT REAL*8 (A-H,O-Z) VERPOS
COMMON/CONTRL/ TIME, NSEG ,NJNT, NPL, NBLT ,NBAG ,NVEH, NCRND, VEHPOS

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PACE
COMMON/SCMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),VEHPOS

*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) VEHPOS
COMMON/VPOSTN/ ZPLT(3),SPLT(3),AXV(3,6),VATAB(6,501,6), VEHICL

* VTO(6) ,VDT(6) ,TIMEV(6) ,OMEGV(6) ,NVTAB(6) ,INDXV(6) VEHPOS
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), VEHPOS

*UNITL,UNITM4,UNITT,GRAVTY(3) ITWOPI TWOPI
DIMENSION AX(3) VEHPOS
T - TIME VEHPOS
M - 1 VEHPOS

15 DO 16 1-1,3 VEHPOS
16 AX(I) - AXV(I,M) VEHPOS

ATO - VTO(M) VEHPOS
ADT - VDT(M) VEHPOS
VTIME - TIMEV(M) VEHPOS
OMEG - OMEGV(M) VEHPOS
NATAB - NVTAB(,M) VEHPOS
K - INDXV(M) VEH-POS
IF(NATAB.NE.O) GO TO 20 VEHPOS

C VEHPOS
C HALF-SINE WAVE DECELERATION VEHPOS
C VEHPOS

IF(T.GT.VTIME) T-VTIME VEUPOS
WT - OMEG*T VEHPOS
SWT - DSIN(WT) VEHPOS
DO 10 1-1,3 VEHPOS
AW - AX(I)*OMEG VEHPOS
SEGLA(I,K) - -AW*OMEG*SWT VEHPOS

10 WMEGD(I,K) - 0.0 VEHPOS
GO TO 99 VEHPOS

20 IF (NATAB.LT.O) GO TO 30 VEHPOS
C V EH POS
C UNIDIRECTIONAL DECELERATION V EH P05
C V EH POS

IF (T.LT.VTIME) GO TO 21 VEHPOS
C VEHPOS
C TIME POINT EXCEEDS TABLE, USE LAST VALUES OF ACCELERATION. VEHPOS
C VEHPOS

AGO - VATAB(1,NATAB,M) VEHPOS
CO TO 25 VEHPOS

C V El!POS
C USE QUADRATIC INTERPOLATION FROM4 TABLES FOR CURRENT VALUE OF VEHPOS
C TIME TO BE CONSISTENT WITH SIMPSON INTEGRATION OF TABLES. VEHPOS
C VEHPOS

21 J- O.5*(T.ATO)/ADT +1.0 VEHPOS
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XK - T/ADT -DFLOAT(2*J-1) VEHPOS

Xl - XK+1.O VEHPOS
X3 - XK-i.0 VEHPOS

AGO O.5*XK*X3*VATAB(1,2*J-1,M) VEHPOS
- X3*X1*VATAB(l,2*J M1) VEHPOS

* + O.5*XK*X1*VATAB(1,2*J+1,M) VEHPOS

C VEHPOS

C COMPONENTS OF VEHICLE ACCELERATION. VEHPOS

C VEHPOS

25 DO 29 1-1,3 VEHPOS

SEGLA(I,K) - -G*AX(I)*ACO VEHPOS

29 WMEGD(I,K) - 0.0 VEHPOS

GO TO 99 VEHPOS

C VEHPOS

C OMNIDIRECTIONAL DECELERATION VEHPOS

C VEHPOS

30 J - (TIME-ATO)/ADT + 1.0 VEHPOS

IF (J.GE. -NATAB) GO TO 32 VEHPOS

C VEHPOS

C INTERPOLATION FROM VINPUT TABLES OF COMPONENTS OF VEHICLE VEHPOS

C LINEAR AND ANGULAR ACCELERATION. VEHPOS
C VEHPOS

TJ - ATO + DFLOAT(J-1)*ADT VEHPOS
DLT - TIME-TJ VEHPOS

Rl - DLT/ADT VEHPOS

R2 - 1.0-Ri VEHPOS

DO 31 1-1,3 VEHPOS

SEGLA(I,K) - -G*(VATAB(I ,J+1,M)*Rl + VATAB(I ,J,M)*R2) VEHPOS

31 WMEGD(I,K) - RADIAN*(VATAB(I+3,J+1,M)*Rl + VATAB(I+3,J,M)*R2) VEHPOS
GO TO 99 V EH POS

C VEHPOS
C TIME POINT EXCEEDS TABLE, USE LAST VALUES OF ACCELERATION. VEHPOS

C VEHPOS

32 J - NATAB VEHPOS

DO 33 1-1,3 VEHPOS

SEGLA(I,K) - .G*VATAB(I ,J,M) VEHPOS

33 WMEGD(I,K) - RADIAN*VATAB(I+3,J,M) VEHPOS

99 M - M+1 VEHPOS

IF (M.LE.6 .AND. INDXV(M).NE.O) GO TO 15 VEHPOS

RETURN V EHiPOS

END VEHPOS
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SUBROUTINE VINPUT VINPUT
C REV IV 07/24/86SLIP
C PERFORMS CARD INPUT AND COMPUTES DATA AND TABLES REQUIRED BY VINPUT
C SUBROUTINE VEHPOS TO INTEGRATE THE CRASH VEHICLE MOTION FOR ONE QEVINPUT
C THREE PERMISSABLE OPTIONS: VINPUT
C (1) HALF SINE-WAVE LINEAR DECELERATION IMPULSE VINPUT
C (2) UNIDIRECTIONAL LINEAR DECELERATION TABULAR INPUT VINPUT
C (3) OMNIDIRECTIONAL LINEAR AND ANGULAR ACCELERATION TABULAR VINPUT
C INPUT (6 DEGREES OF FREEDOM VEHICLE MOTION) VINPUT
C VINPUT

IMPLICIT REAL*8 (A-H,O-Z) VINPUT
COMMON/CONTRL/ TIME, NSEG ,NJNT,NPL, NBLT, NBAG ,NVEH ,NGRND, VINPUT

* NS,NQ,NSD,NFLX,N1IRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),Ul(3,30),U2(3,30),VINPUT

*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) VINPUT
COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), VINPUT
*JNT(30),IPIN(30),ISING(30),IGLOB(30),JOINTF(30) VINPUT

COMMON/VPOSTN/ ZPLT(3),SPLT(3),AXV(3,6),VATAB(6,501,6), VEHICL
*VTO(6),VDT(6),TIMEV(6),OMEGV(6),NVTAB(6),INDXV(6) VINPUT

COMMON/TEMPVS/ XO(3) ,XDOTO(3) ,XCOMP(3) ,XVCOMP(3) ,ANGLE(3), VINPUT
*ATAB(15,501),DVEH(3,3),VMEG(3),VMEGD(3), VEHICL
* XACOMP(3),THET(3),AX(3),F(5,11),XYZ(103,6),TT(103),CtiGIII
*VIPS,VMPH,ATO,ADT,VTIME,OMEG,NATAB VINPUT

* SP(5,101,4),Q1(1O1,4),A1(3),W1(4),QD(4),QC(4) JTF984

,IDMMY,DMMY(23887) 80386
COMNON/INTEST/ SGTEST(3,4,30),XTEST(3,120),SEGT(120),REGT(120) VINPUT
REAL SEGT VI NPUT
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), VINPUT

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) 1BDYTTL(5), VINPUT

*BLTTTL(5,8),PLTTL(5,30),BAGTTL(5,6),SEG(30), VINPUT
* JOINT(30) ,CGS(30) ,JS(30) VINPUT

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL, PLTTL,BAGTTL,SEG,JOINT VINPUT
LOGICAL*1 CGS,JS VINPUT
DIMENSION IDYPR(3) VINPUT
REAL VEH(6),GRND VINPUT
DATA VEH/4HVEH1 , 4HVEH12 ,4HVE13 ,4H[VEH4 , 4HVEIIS , 4HVEH / ,GRND/4HGRND/ VINPUT
DATA IDYPR/3,2,I/ VINPUT
DATA MXTAB2/99/,MXTAB3/501/,MXTAB4/1O1/ MISC

C VINPUT
C READ AND PRINT CONTENTS OF CARDS 0.1 AND 0.2 VINPUT
C VI NPUT

NVEH -NSEG VI NPUT
NVH -0 VINPUT
DO 11 1-1,6 VINPUT

11 INDXV(I) -0 VI NPUT
12 READ (5,13) VPSTTL VINPUT
13 FORMAT (20A) V INPUT

READ(5,14) ANGLE,VIPS,VTIME,XO,NATAB,ATO,ADT,MSEG VINPUT
14 FORMAT(8F6.O,I6,2F6.O,I6) VINPUT

INTAB - IABS(NATAB) clGiu
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IF (NATAB.GT.O.AND.INTAB.GT.MXTAB2) STOP 79 MISC
WRITE (6,15) NPG,VPSTTL,ANGLE,VIPS,VTIME,XO,NATAB,ATO,ADT,MSEG PAGE
NPG -NPG+1 PAGE

15 FORMAT( '1 VEHICLE DECELERATION INPUTS' ,94X, 'PAGE', 15/120X, PAGE
*'CARDS C'/3X,20A4// PAGE

* 7X,'YAW',9X,'PITCH',7X,'ROLL',8X,'VIPS',8X,'VTIME',7X,'XO(X)',VINPUT
* 7X,'XO(Y)',7X,'XO(Z)',2X,'NATAB',6X,'ATO',9X,'ADT',4X,'MSEG'/ VINPUT
* 8F12.3,I5,2X,2F12.6,I5) VINPUT

DAl - ANGLE(1)*RADIAN VINPUT
DA2 - ANGLE(2)*RADIAN VINPUT
AX(3) - DCOS(DA2) VINPUT
AX(1) - DCOS(DA1)*AX(3) VINPUT
AX(2) - DSIN(DA1)*AX(3) VI NPUT
AX(3) - DSIN(DA2) VINPUT
IF(NATAB.NE.O) GO TO 18 VINPUT

C VINPUT
C HALF-SINE WAVE DECELERATION VINPUT
C VINPUT

OMEG - PI/VTIME VI NPUT
AT - O.5*VIPS/OMEG VINPUT
IF (VIPS.LT.O.O) VIPS - 0.0 VINPUT
DO 16 1-1,3 VINPUT
XACOMP(I) - 0.0 VINPUT
XDOTO(I) - VIPS*AX(I) VINPUT

16 AX(I) - AT*AX(I) VINPUT
WRITE (6,17) VIPS,UNITL,UNITT,ANGLE,VTIME,UINITT VINPUT

17 FORMAT('O PASSENGER COMPARTMENT DISPLACEMENT HISTORY'/ VINPUT
* 'ANALYTICAL HALF-SINE WAVE DECELERATION'/ VINPUT
* 'VO-',F8.3,1X,A4,'/',A4,', OBLIQUE ANGLES -',3F7.2, VINPUT
* 'DEGREES, TIME DURATION -',F7.3,1X,A4//) VINPUT

GO TO 28 VINPUT
18 IF (NATAB.LTO) GO TO 31 VINPUT

C VINPUT
C FOR UNIDIRECTIONAL VEHICLE MOTION VINPUT
C READ LINEAR DECELERATION TABLES FROM CARDS C.3 VINPUT
C VINPUT

READ (5,19) (ATAB(1,l),I-1,NATAB) VINPUT
19 FORMAT (12F6.0) VINPUT

C VI NPUT
C EXTEND TABLE IF NECESSARY SUCH THAT NATAB IS ODD AND VINPUT
C LAST ENTRY NEED NOT BE ZERO. IF TABLE SIZE IS EXCEEDED ON TIME, VINPUT
C VALUE OF LAST ENTRY WILL BE USED. VINPUT
C VI NPUT

IF (MOD(NATAB,2).EQ.1) GO TO 20 VINPUT
ATAB(1,NATAB-1) - ATAB(1,NATAB) VINPUT
NATAB - NATAB+I VI NPUT

23) VTIME - ADT * DFLOAT(NATAB-1) VINPUT
C VINPUT
C USING SIMPSON'S INTEGRATION, COMPUTE VELOCITY AND DISPLACEMENT VINPUT
C TABLE FOR NATAB EQUALLY SPACED (ADT) TIME POINTS. VINPUT
C FOR I-1,NATAB VINPUT
C ATAB(1,I) -LINEAR DECELERATION (G'S) VINPUT
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C ATAB(2,I) - LINEAR VELOCITY (L UNITS/T UNITS) VINPUT
C ATAB(3,I) - LINEAR DISPLACEMENT (L UNITS) VINPUT
C VINPUT

ATAB(2,1) - VIPS VINPUT
ATAB(3,1) - 0.0 VINPUT
DA1 - ADTC/3.O VINPUT
DA2 - ADT/12.O VINPUT
UNITS - -G VINPUT
DO 22 J-2,3 VINPUT
DO 21 I-2,NATAB,2 VINPUT
Fl - ATAB(J-1,I-1) * UNITS VINPUT
F2 - ATAB(J-1,I ) * UNITS VINPUT
F3 - ATAB(J-1,I+1) * UNITS VINPUT
ATAB(J,I ) - ATAB(J,I-1) + DA2*(5.O*Fi+8.O*F2-F3) VINPUT

21 ATAB(J,I+l) - ATAB(J,I-1) + DA1*( F1+4.O*F2+F3) VINPUT
22 UNITS - 1.0 VINPUT

C VINPUT
C PRINT TABLES VINPUT
C VINPUT

WRITE (6,23) (UNITL,UNITT,UNITL,I-1,2) VINPUT
23 FORMAT('O UNIDIRECTIONAL VEHICLE POSITION TABLES'// VINPUT

* 2(' TIME ACC VELOCITY POSITION )/ VINPUT
* 2(' (MSEC) (G) (',A4,'/',A4,')',5X,'(',A4,')',4X)/)VINPUT

DO 26 J-1,50 VINPUT
IF (J.GT.NATAB) GO TO 26 VINPUT
TI - (ATO + DFLOAT(J-1)*ADT)*1000.O VINPUT
IF (J+50.LE.NATAB) GO TO 25 VINPUT
WRITE (6,24) T1,(ATAB(I,J),I-1,3) VINPUT

24 FORMAT(2(F11.5,F1O.2,F13.4,Fl3.5,3X)) VINPUT
GO TO 26 VINPUT

25 T2 - (ATO + DFLOAT(J+49)*ADT)*1000.O VINPUT
WRITE (6,24) T1,(ATAB(I,J),I-1,3),T2,(ATAB(I,J+50),I-1,3) VINPUT

26 CONTINUE VI NPUT
c VINPUT
C INITIALIZATION VINPUT
C VI NPUT

DO 27 1-1,3 VINPUT
XACOMP(I) - -G*AX(I)*ATAB(l,l) VINPUT

27 XDOTO(I)- VIPS*AX(I) VINPUT
28 DO 30 1-1,3 VINPUT

DO 29 J-1,3 VINPUT
29 DVEH(I,J) - 0.0 VINPUT

DVEH(I,I) - 1.0 VINPUT
VMEGD(I) - 0.0 VINPUT

30 VMEG(I) - 0.0 VINPUT
GO TO 64 VINPUT

C VINPUT
C FOR OMNIDIRECTIONAL (6 DEGREES OF FREEDOM) VEHICLE MOTION VINPUT
C READ.LINEAR DECELERATION AND ANGULAR ACCELERATION TABLES VINPUT
C FROM CARDS C.2.B AND C.4. CHGIII
C VINPUT

31 M ATAB - - NATAB VI NPUT
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READ (5,32) LTYPE,LFIT,NPTS,(VMEG(I),I-1,3) VINPUT
32 FORMAT Q316,22X,3F1O.O) VINPUT

IF (MATAB.GT.MXTAB3) STOP 80 MISC
IF (LTYPE.EQ.2.AND.LFIT.LT.1) STOP 82 CGIul
IF (LTYPE.EQ.1.AND.LFIT.LT.2) STOP 83 VEHICL
IF (LTYPE.GT.O) GO TO 34 VINPUT
READ (5,33) ((ATAB(I,J),I-1,3),(ATAB(I,J),I-1O,12),J-1,MATAB) VINPUT

33 FORMAT (1OX,6F10.O) VINPUT
ISKIP - 0 VINPUT
GO TO 46 VI NPUT

C CHGIII
C FOR SPLINE FIT VEHICLE MOTION CHG III
C READ DATA FROM CARDS C.5. CHGIII
C CHGI11

34 LPTS - LTYPE-1 + NPTS VINPUT
IF (NPTS.GT.MXTAB3) STOP 81 MISC
READ (5,35) (TT(I),(XYZ(I,J),J-1,6),I-1,LPTS) VINPUT

35 FORMAT (7Fl0.O) VINPUT
WRITE (6,36) LTYPE,LFIT,NPTS CHG111

36 FORMAT ('0 SPLINE FIT TABULAR INPUT'// CR0111
*3X,'LTYPE -',16,' LFIT -',16,' NPTS -',16/) CR111I

IF (LTYPE.EQ.2) WRITE(6,701) UNITL,UNITT,TT(1),(XYZ(1,J),J-1,6) CR0111
IF (LTYPE.EQ.3) WRITE(6,702) UNITL,UNITT,TT(1),(XYZ(1,J),J-1,6), CH0111
*UNITL,UNITT,UNITT,UNITT,TT(2),(XYZ(2,J),J-1,6) CHGI11

701 FORMAT(32X ,'INITIAL LINEAR POSITION (',A4,')',17X,'INITIAL ANGULACHGIII
*R POSI'1ION (DEO)',/,3X,'TIME(',A4,')-',F9.4,3X,2('X-',F1O.3,2X, JTF984
* 'Y.' ,FIO.3,2X, 'Z-',FlO.3,8X) ,/) CH0111

702 FORMAT(32X, 'INITIAL LINEAR POSITION (',A4,')',17X,'INITIAL ANGULACHGIII
*R POSITION (DEG)',/,3X,'TIME(',A4,')-',F9.4,3X,2('X-',F1O.3,2X, JTF984
" 'Y-',FlO.3,2X,'Z-',FIO.3,8X),/.30X, 'INITIAL LINEAR VELOCITY (',CHGIII
" A4,'/',A4,')',12X,'INITIAL ANGULAR VELOCITY (DEG/',A4,')', CHG111
*/,3X,'TIME(',A4,'..',F9.4,3X,2('X..',FIO.2,2X,'Y-', CHGIII
*F1O.2,2X,'Z-',FlO.2,8X),/) CH0111
IF (LTYPE.EQ.1) WRITE(6,703) UNITL,UNITT CR0111
IF (LTYPE.EQ.2) WRITE(6,704) UNITL,UNITT,UNITT,UNITT CHGIII
IF (LTYPE.EQ.3) WRITE(6,705) UNITT,UNITT VEHICL

703 FORMAT(29X ,'LINEAR POSITION (',A4,')',21X,'ANGULAR POSITION (DECHGIII
*0)', /,5X,'TIME(',A4,')',I1X,'X',11X,'Y',I1X,'Z',18X,'YAW',8X, VEHICL
*'PITCH' ,8X, 'ROLL') VEHICL

704 FORMAT(26X,'LINEAR VELOCITY (',A4,'/',A4,')',16X, CR0111
" 'ANGULAR VELOCITY (DEG/',A4,')',/,5X,'TIME(',A4,')', CH0111
" 1IX,2('X' ,11X, 'Y' ,IIX, 'Z' ,19X)) CRGIII

705 FORMAT(26X, 'LINEAR DECELERATION (C' '5)' ,1SX, VEHICL
* 'ANGULAR ACCELERATION (DEG/',A4,'**2)',/,5X,'TIME(',A4,')', CHG111
* 11X,2('X',llX,'Y',l1X,'Z',19X)) CH0111
IF (LTYPE.EQ.1) WRITE(6,706) (TT(I),(XYZ(I,J),J-1,6),I-1,LPTS) CR0111
IF (LTYPE.EQ.2) WRITE(6,706) (TT(I),(XYZ(I,J),J-1,6),I-2,LPTS) CHGIII
IF (LTYPE.EQ.3) WRITE(6,706) (TT(I),(XYZ(I,J),J-1,6),I-3,LPTS) CH0111

706 FORMAT(lX,F12.5,6X,3F12.3,8X,3FI2.3) CR0111
DO 37 1-1,3 VINPUT
XO(I) - XYZ(1,I) VINPUT
XDOTO(I) - XYZ(2,I) VINPUT
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VMEG(I) - XYZ(2,I+3) VI NPUT
37 ANGLE(I) - XYZ(1,I+3) JTF984

lIMJ - 6 JTF984
IF(LTYPE.EQ.1)IMJ - 3 JTF984

DO 45 II-1,IMJ JTF984
GALL SPLINE (TT(LTYPE) ,XYZ(LTYPE,II) ,F,NPTS,LFIT) VINPUT
I - II VINPUT
IF (II.GT.3) I - II + 6 VINPUT
IF(LTYPE.EQ.1) XDOTO(I) - F(3,1) JTF984
UNITS - 1.0 JTF984
IF (LTYPE.LT.3 .AND. II.LE.3) UNITS -- 1.01G VINPUT
Ki - 1 VINPUT
DO 45 J-1,MATAB VINPUT
TTT - ATO + DFLOAT(J.1)*ADT VINPUT
DO 39 L-Kl,NPTS JTF984
K - L JTF984
IF (TTT.LT.F(1,L+1)) GO TO 40 VINPUT

39 CONTINUE VI NPUT
40 1<1 - K 'JINPUT

DX - TTT - F(1,K) VINPUT
IF (LTYPE-2) 41,42,43 BUTLERi

41 AGO - 2.O*F(4,K) + 6.0*DX*F(5,K) VINPUT
GO TO 44 VINPUT

42 AGO - F(3,K) + DX*(2.O*F(4,K)+3.0*DX*F(5,K)) VINFIJT
GO TO 44 VINPUT

43 AGO - F(2,K) + DX*(F(3,K)+DX*(F(4,K)+DX*F(5,K))) VINPUT
44 ATAB(I,J) - ACG*UNITS VINPUT
45 CON4TINUE VINPUT

ISKIP - 1 VI NPUT
IF(LTYPE.NE.1)GO TO 46 JTF984

C CODE FOR OMEGA ROUTINE: COMPUTE ATAB(I,J),I-1O,11,12 J -1,MATAB JTF984
DO 80 I1 1,NPTS JTF984

DO 91 K -1,3 JTF984
91 A1(K) - XYZ(I,K+3) JTF984

CALL QUAT(A1,W1) JTF984
DO 76 K -1,4 JTF984

76 Q1(I,K) -Wl(K) JTF984
IF(I.EQ.1)GO TO 80 JTF984
TA - 0.0 JTF984
TB - 0.0 JTF984

DO 77 K - 1,4 JTF984
TA - TA + DABS(Q1(I,K) - Q1(I-1,K)) JTF984

77 TB - TB + DABS(Q1(L,K) + QI1-1,K)) JTF984
IF(TA.LE.TB)GO TO 80 JTF984
DO 78 K - 1,4 JTF984

78 Q1(l,K) - -QL(I,K) JTF984
80 CONTINUE JTF984

DO 82 K - 1,4 JTF984
82 CALL SPLINE(TT,Q1(l,K),SP(1,1,K),NPTS,LFIT) JTF984

DO 90 J - 1,MATAB JTF984
TTT - ATO + DFLOAT(J.1)*ADT JTF984
Ki - 1 JTF984
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DO 83 L - K1,NPTS JTF984
K L JTF984

83 IF(TTT.LT.SP(1,L+1,1))GO TO 84 JTF984
84 KI - K JTF984

DX - TTT - SP(1,K,l) JTF984
DO 85 L - 1,4 JTF984
W1(L) - SP(2 ,K,L)+DX*(SP(3,K,L)+DX*(SP(4,K,L)+DX*SP(5,K,L))) JTF984
QD(L) - 2.OwSP(4,K,L) + 6.O*DX*SP(5,K,L) JTF984

85 IF(J.EQ.1)QC(L) - SP(3,K,L)+DX*(2.O*SP(4,K,L)+DX*3.O*SP(5,K,L)) MISC
CCC - 2.0/RADIAN JTF984
IF(J.CT.1)GO TO 88 JTF984

CALL CROSS(QC(2),W1(2),Al) JTF984
DO 86 K - 1,3 JTF984

86 VMEG(K) - CCC*(W1(1)*QC(K+1) - QC(1)*W1(K+1) + A1(K)) JTF984
CALL DRCQUA ( VEH ,Wi) JTF984
CALL YPRDEG (DVEH, ANGLE) J TF9 84

88 CALL CROSS(QD(2),Wl(2),QC(2)) JTF984
DO 89 K - 2,4 JTF984

89 ATAB(K+8,J) - CCC*(W1(1)*QD(K)-QD(1)*Wl(K) + QC(K)) JTF984
90 CONTINUE JTF984
46 DO 55 J-1,MATAB VINPUT

IF (MOD(J,45).N..1) GO TO 49 VINPUT
C VINPUT
C PRINT PAGE HEADING AT START OF EACH 45 TIME POINTS. VINPUT
C VI NPUT

IPAGE - (J-1)/45 + 1 VINPUT
IF (ISKIP.EQ.1) WRITE (6,75) NPG PAGE
IF (ISKIP.EQ.1) NPG-NPG+1 PAGE

75 FORMAT('1',122X,'PAGE',I5) PAGE
WRITE (6,48) VPSTTL,IPAGE,UJNITL,UNITT,UNITL PAGE

48 FORMAT('O VEHICLE LINEAR TIME HISTORY',3X,20A4,3X, PAGE
'PAGE NO.',I3// VINPUT

4X, 'TlME',12X,'LINEAR DECELERATIONS (G''S)', VINPUT
lI1X,'LINEAR VELOCITIES (',A4,'/',A4,')', VINPUT

* 11X,'LINEAR DISPLACEMENTS (',A4,1)' /VINPUT
* 3X,'(MSEC)',3(I1X,'X',11X,'Y',11X,'Z',3X) /)VIDIPUT

ISKIP - 1 VINIUT
49 IF (J.CT.1) GO TO 52 VINPUT

C VINPUT
C INTEGRATION INITIALIZATION FOR TIME - 0. V IN PUT
C VINPUT

DO 50 1-1,3 VINPUT
ATAB(I+6,J) - XO(I) VINPUT

50 ATAB(I+12,J) - VMEG(I) JTF984
CALL DRCYPR (DVEH,ANGLE,IDYPR) VINPUT
DO 51 1-1,3 VINPUT
IF (LTYPE.EQ.O) XDOTO(I) - VIPS*DVEH(1,I) VINPUT

51 ATAB(I±3,J) - XDOTO(I) VINPUT
GO TO 54 VINPUT

52 DO 53 1-1,3 VINPUT
C VIM~PUT
C INTEGRATE LINEAR VELOCITY AND DISPLACEMENT. VINPUT
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C VINPUT
ATAB(I+3,J) - ATAB(I+3,J-i)-G*ADT/2.O*(ATAB(I,J-i)+ATAB(I.J)) VINPUT

53 ATiAB(I+6,J) - ATAB(I+6.J-i) VINPUT
*k +ADT*x(ATiAB(I1f3,J-1) -G*ADT/6.O*(2.O*ATLAB(I ,J-i)+ATAB(I,J))) VINPUT

54 TI - (ATO + DFLAT(J-l)*ADT)*10O0O virNPUr
55 WRITE(6 ,56) Ti, (ATAB(I ,J) , -1,9) VINFLJT
56 FORMlAT(F9.3,3(3X,3F12.3)) VINPUT

DO 61 J-1,MATAB VINPUT
IF (MOD(J,45).NE.1) GO TO 58 VINPUT

C 'JINPUT
C PRINT PAGE HEADING AT START OF EACH 45 TIME POINTS.- VINPUT
C VINPUT

IPAGE - (J-1)/45 + 1 VINPUT
WRITE (6,57) VPSTTL,NPG, IPAGE,UNITLT,UNITiT PAGE
NPG='NPG+1 PAGE

57 FORMAT('1 VEHICLE ANGULAR TIME HISTORY',3X,20A4,1OX,'FAGE',I5/ PAGE
*116X,'PAGE NO..',I3/ PAGE

4X, 'TIME', 7X, 'ANGULAR ACCELERATIONS (DEG/' ,A4, '**2)', VINPUT
7X, 'ANGULAR VELOCITIES (DEG/' ,A4,')', VINPUT
11X,'ANGULAR DISPLACEMENTS (DEG)' /VINPUT

* 3X,'(MSEC)',2(11X,'X',I1X,'Y',11X,'Z',3X), VINPUT
* OX, 'YAW' ,8X, 'PITCH' .8X, 'ROLL' /)VINPUT

58 IF(J.EQ.1) GO TO 60 VINPUT
C VINPUT
C INTEGRATE ANGULAR VELOCITY AND DISPLACEMENT. VINPUT
C VINPUT

DO 59 1-1,3 VINPUT
ATAB(I+12,J) - ATAB(I+12,i-1)+(ATAB(I+9,J-1)+ATAB(I+9,j))*ADT/2.O VINPUT

59 THET(I) - ADT*(ATAB(I+12,J-1)+(2.O*ATAB(I+9,J-1)+ATAB(I+9,J))*ADT VINPUT
*/6. O)*RADIAN VINPUT

CALL DSETD(DVEH ,THET, THT)' VINPUl
60 CALL YPRDEG(DVEH,THET) VINPUT

TI - (ATO + DFLOAT(J-i)*ADT)*1000.0 VINPUT
61 WRITE (6,56) T1,(ATAB(I,J),I-iO,15),THET VINPUT

C V INPUT
C PROGRAM INITIALIZATION FOR TIME -0. VINPUT
C VI NPUT

CALL DRCYPR (DVEH,ANCLE,IDYPR) VINPUT
DO 63 1-1,3 VINPUT
XACOMP(I) -- G*ATAB(I,1) VINPUT
VMEG(I) -ATAB(I+12,i)*RADIAN VINPUT

63 VMEGD(I) =ATAB(I+9 1i)*RADIAN VINPUT
64 J = MSEG VINPUT

IF (MSEG.EQ.O) GO TO 65 VINPUT
IF (MSEG.LE.NSEG) GO TO 66 VINPUT
IF (MSEG.NE.NVEH+i) STOP 6 VI NPUT

65 NVEH - NVEH+l VINPUT
J - NVEll VI NPUT

C VINPUT
C SETUP FOR ALL PRESCRIBED SEGMENT MOTION. VI NPUT
C VI NPUT

66 NVII - NVH4-i VINPUT
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ISING(J) - -1 VINPUT
IF (MSEG.GT.NSEG) SEG(J) -VEH(tVH) VINPUT
RW(J) - 0.0 VINPUT
DO 67 1-1,3 VINPUT
RPHI (I,3) - 0.0 VINPUT
SEGLA(I,J) - VMEGD(I) VINPUT
WMEGD(I,J) - XACOMP(I) VINFUT

67 AXV(I,NVH) - AX(I) VINPUT
VTO(NVH) - ATO VINPUT
VDT(NVH) - ADT VINPUT

OMEGV(NVH) - OMEG VINPUT
TIHEV(NVH) - VTIME VINPUT
NVTAB(NVH) - NATAB VINPUT

INDXV(NVH) - JVINPUT
NJ - IABS(NATAB) VINPUT
IF (NJ.LE.O) GO TO 69 VINPUT
DO 68 K-1,NJ VINPUT
DO 68 1-1,3 VINPUT
VATAB(I ,K,NVH) - ATAB(I,K) VINPUT

68 VATAB(I+3,K,NVH) - ATAB(I+9,K) VINPUT
69 IF (J.LE.NSEG) GO TO 72 VINPUT

c VINPUT
C SETUP FOR NEW VEHICLE (SEGMENT) MOTION. VINPIJT
C VINPUT

W(J) - 0.0 VINPUT

RW(J) - 0.0 VINPUT
DO 71 1-1,3 VINPUT
DO 70 K-1,3 VINPUT
D(I,K,J) - DVEH(I,K) VINPUT

70 SGTEST(I,K,J) - 0.0 VINPUT
SGTEST(I,4,J) - 0.0 VINPUT
SEGLP(I,J) - XO(I) VINPUT
SEGLV(I,J) - XDOTO(I) VINPUT
WMEG (I,J) - VMEG(I) VINPUT
PHI (1,J) - 0.0 VINPUT

71 RPHI (I,J) - 0.0 VINPUT
72 IF (MSEG.NE.0) GO TO 12 VINPUT

SEG(NVEH) - VEH(6) VINPUT
C VINPUT
C SET UP SEGMENT DATA FOR GROUND VINPUT
C VINPUT

NGRND -NVEH+1 VI NPUT
IF (NGRND.GT.30 .OR. NVH.GT.6) STOP 7 VINPUT
SEG(NGRND) - GRND VINPUT
J -NGRND VINPUT
ISING(J) - -1 VINPUT
W(J) - 0.0 VINPUT
RW(J) = 0.0 VINPUT
DO 74 1-1,3 VINPUT
DO 73 K'-1,3 VINPUT

D(I,K,J) - 0.0 VINPUT
73 SGTEST(I,K,J) - 0.0 VINPUT
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D(I,I,J) - 1.0 
VINPUT

SGTEST(I,4,J) - 0.0 VINPUT
SEGLP(I,J) - 0.0 VINPUT
SEGLV(I,J) - 0.0 

VINPUT
SEGLA(I,J) - 0.0 VINPUT
WMEG (I,J) - 0.0 VINPUTWMEGD(I,J) - 0.0 

VINPUT
PHI (1,J) - 0.0 

VINPUT74 RPHI (I,J) - 0.0 VNU
RETURN VINPUT
END VINPUT
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DOUBLE PRECISION FUNCTION VISCOS(ZD,VISC,HA) VISCOS
C REV 19 10/23/78VISCOS
C COMPUTES SUM OF COULOMB AND VISCOUS TORQUES VISCOS
C AT JOINTS AS A FUNCTION OF THETA DOT. VISCOS
C ACTUALLY ROUTINE RETURNS SUM/ZD. VISCOS
C VISCOS
C ARGUMENTS: VISCOS
C ZD : !THETA DOT! WHERE THETA IS THE ANGLE OF THE JOINT. VISCOS
C VISC: ARRA'Y OF 5 VALUES DESCRIBING FUNCTION EVALUATION, VISCOS
C VISCOS

IMPLICIT REAL*8 (A-H,O-Z) VISCOS
DIMENSION VISC(5) VISCOS
Z - ZD VI SCOS
IF (ZD.LT.VISC(3)) Z - VISC(3)/(2.0-ZD/VISC(3)) VISCOS
HA - (Z-ZD)/Z VISCOS
VISCOS - VISC(1) VISC(2)/Z VISGOS
RETURN VISCOS
END VISCOS
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SUBROUTINE VISPR(IJ ,NJ) VISPR
C REV IV 02/01/88MISDOT
o COMPUTES VISGOS AND SPRING TORQUES AT THE JOINTS VISPR
C AND ADDS THEM TO THE U2 ARRAY. VISPR
c VI SPR
C ARGUMENTS: VISPR
C NJ - 0 - REGULAR COMPUTATION FOR ALL JOINTS VISPR
C # 0 - COMPUTE ONLY FOR JOINT NJ IMPULSE VISPR
C VISPR
C IJ 1 IMPULSE FOR FLEXURE ONLY VISPR
C - 2 IMPULSE FOR TORSION ONLY VISPR
C -4 IMPULSE FOR GLOBALGRAPHIC ONLY VI SPR
C VISPR

IMPLICIT REAL*8 (A-H,O-Z) VISPR
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, VISPR

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),VISPR

*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) VISPR
COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,60),HA(3,60),HB(3,60), SLIP

RPHI(3,3O),HT(3,3,60),SPRING(5,90),VISC(7,9O), VISPR
JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) VISPR

COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),VISPR
*F(3,30),TQ(3,30),WJ(30),A11(3,3,30) SLIP

COMMON/FORCES/PSF(7,70),BSF(4,20),SSF(10,40),BAGSF(3,20), NCFORC
-~PRJNT(7,30),NPANEL(5),NPSF,NBSF,NSSF,NBGSF VISPR

COMMON/CEULER/ IEULER(30),HIR(3,3,90),ANG(3,30),ANGD(3,30), JDRIFT
*FE(3,30),TQE(3,30),CONST(5,30) JDRIFT

COMMON/TEMPVI/ CREST,TTI(3),R1I(3),R21(3),JSTOP(4,2,30) VISPR
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,--PS(24), VISPR

UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TEMPVS/ T3(3),T6(3),T7(3),T8(3),T9(3), VISPR

WIJ(3),ANGL(3),DHI(3,3),11D3(3,3), VISPR
* HAD,fIBD,WIJM, CV,CSA,CSB,TQC, DMIIY(35067) 80386

IF (NJNT.LE.O) GO TO 99 VISPR
CALL ELTIME(1,13) VI SPR
IF (NPRT(12).NE.O) WRITE (6,11) TIME,NPG PAGE
IF (NPRT(12).NE.O) NPG-NPG+1 PAGE

11 FORMAT('1 VISPR COMPUTATIONS FOR TIME -',F12.6,80X,'PAGE',I5) PAGE
Ji - 1 VI SPR
J2 - NJNT VI SPR
IF (NJ.EQ.O) GO TO 13 VISPR
Ji - NJ VI SPR
J2 -NJ VISPR

13 DO 90 J-J1,J2 VI SPR
DO 12 L-1,3 VI SPR
T3(L) - 0.0 VISPR
T6(1,) - 0.0 VISPR
ANGL(L) - 0.0 VI SPR

12 TQ(L,J) -0.0 VI SPR
WJ(J) -0.0 VISPR

C VISPR
C DO NOT COMPUTE TORQUES FOR NULL, LOCKED OR EULER JOINTS. VISPR
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C VI SPR
I - IABS(JNT(J)) VISPR
IF (I.LE.O) GO TO 90 VISPR
CALL D0T33 (D(1,1,J+1),HT(1,1,2*J),HIR(1,1,J)) VISPR
IF (IABS(IPIN(J)).EQ.4) GO TO 90 SLIP

C VISPR
C ZERO T1-T9 ARRAYS AND HAD,HBD,WIJM,CV,CS4,CSB AND TQC. VISPR
C VISPR

WIJM - 0.0 VISPR
HAG - 0.0 BUTLERI
CV - 0.0 VISPR
CSA - 0.0 VISPR
CSB = 0.0 VISPR
TQC - 0.0 VISPR
CALL D0T33 (D(1,1,I),HT(1,1,2*J-1),DH1) VISPR
CALL D0T33 (DH1,HIR(1,1,J),HD3) VISPR
DO 220 L-1,3 TGMOD6
DO 220 K-1,3 TGMOD6
IF(DABS(HD3(L,K)).LT.EPS(1O)) HD3(L,K) - .DO TGMOD6

220 CONTINUE TGMOD6
HAD - HD3(3,3) VISPR
IF (HAD.GT. 1.0) HAD - 1.0 VISPR
IF (HAD.LT. -1.0) HAD - -1.0 VISPR
ANGL(l) - DACOS(HAD) VISPR
IF ((HD3(2,3).NE.O.O .OR. HD3(1,3).NE.O.O).AND.IABS(IPIN(J)).NE.7)SLIP

*ANGL(2) - DATAN2(HD3(2,3),HD3(1,3)) VISPR
ANGL(3) - DATAN2(HD3(2,1)-HD3(1,2),11D3(1,1)+HD3(2,2)) VISPR
IF(NPRT(12).NE.0.AND.IPIN(J).LT.O) WRITE (6,739) J,I,ANGL, TGMOD6

*((D(L,K,J+),K.1,3),(HT(L,K,2*J),K.1,3),(HIR(L,K,J),K-1,3),L..1,3),TGMOD6

* ((HD3(L,K),K.1,3),L-.1,3) TGMOD6
739 FORMAT(lHO,'J- ',12,lX,'I- ',12,3(2X,D14.7),/, TGMOD6

2(3(9(1X,D13.6),/),/),3(3(2X,D18.12),/)) TGMOD6
IF (IPIN(J).LT.O) CO TO 41 VISPR
IF (NJ.NE.O.AND.IJ.EQ.4) GO TO 27 VISPR

C VISPR
C CONVERT TO INERTIAL REFERENCE SYSTEM VISPR
C TI- D(I)'*HA(NJ) T4-D(J+1)'*HA(MJ) VISPR
C T3- D(I)'*WMEG(I) T6-D(J+1)'*WMEG(J+1) VISPR
C VISPR
C HAD - COS TA - TI.T4 VISPR
C WIJ - T3-T6 VISPR
C wJ - !WIJ! VISPR
C VISPR

DO 20 L-1,3 VI SPR
DO 15 M-1,3 VISPR
T3(L) - T3(L)+ D(M,L,I)* WMEG(M,I) VISPR

15 T6(L) - T6(L)+ D(M,L,J+1)* WMEG(M,J+l) VISPR
WIJ(L)- T3(L)-'i6(L) VISPR

20 WIJM - WIJM + WIJ(L)**2 VI SPR
WIJM - DSQRT(WIJM) VISPR
IF (WIJM.LE.EPS(12)) WIJM - 0.0 MISDOT
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WJ(J) - WIJM VISPR
C VISPR
C T7 -TI XT4 VISPR
C HAG -!TM! VISPR
C VISPR

CALL CROSS (DH1(1,3),HIR(1,3,J),T7) VISPR
HACC - T7(1)**2 + T7(2)**2 + T7(3)**2 VISPR
HAG - DSQRT(HACC) VISPR

C VISPR
O COMPUTE CV, THE MAGNITUDE OF VISCOUS AND COULOMB TORQUE/WIJM VISPR
C RA = +SGN TA DOT - -WIJ.T7 VISPR
C AND CSA, THE MAGNITUDE OF FLEXURE TORQUE/HAC VISPR
C VI SPR

CV - VISCOS(WIJM,VISC(1,3*J-2),HA2) VISPR
IF (NJ.EQ.O) HA(2,2*J) - HA2 VISPR
CREST - VISC(7,3*J-2) VISPR
RA - -(WIJ(1)*T7(1) + WIJ(2)*T7(2) + WIJ(3)*T7(3)) VISPR
IF (HAC.LT.EPS(12)) RA-O.O MISDOT
IF (HAC.GE.EPS(12)) RA-RA/HAC MISDOT
JSTP - 0 VISPR
IF (IPIN(J).EQ.7) GOTO 25 SLIP
IF (JOINTF(J).EQ.O) GSA - EFUNCT(ANGL(1),RA,SPRING(1,3*J-2),JSTP) VISPR
IF (JOINTF(J).NE.O) GSA - FNTERP(ANGL(1),ANGL(2),JOINTF('J)) VISPR
IF (HAC.LT.EPS(12)) GSA-O.O MISDOT
IF (HAG.GE.EPS(12)) GSA-GSA/HAG MISDOT

25 IF (NJ.EQ.O) JSTOP(1,1,J) - JSTP SLIP
IF (IPIN(J).EQ.l) GO TO 34 VISPR
IF (IPIN(J).EQ.6) GOTO 34 SLIP

C VISPR
C RB - +SGN TB DOT - 4JIJ.T8 VISPR
C COMPUTE CSB, THE MAGNITUDE OF TORSIONAL TORQUE/HBC VISPR
C V IS PR

RB - -(WIJ(1)*HiIR(1,3,J) + WIJ(2)*HIR(2,3,J) + WIJ(3)*HIR(3,3,J))VISPR
CSB - EFUNCT(ANGL(3),RB,SPRINC(1,3*J-1),JSTP) VISPR
IF (NJ.EQ.O) JSTOP(2,1,J) - JSTP VIS PR
IF (NJ.GT.O) GO TO 34 VI SPR

C VISPR
C COMPUTE EFFECT OF GLOBALGRAPHIC JOINT STOP (IPIN-3) VISPR
C VISPR

27 IF (IPIN(J).NE.3) GO TO 34 VISPR
CALL GLOBAL (J1HD3(1,3),DHI,TQC,T9,ANGL) VISPR

C V IS PR
C COMPUTE TOTAL TORQUE IN INERTIAL REFERENCE BY VISPR
C TQ - -GV*WIJ + CSA*T7 + CSB*T8 + TQC*T9 VISPR
C VISPR

34 IF (NJ.EQ.O) GO TO 35 JDRIFT
CV - 0.0 VISPR
IF (IJ.NE.1) GSA - 0.0 VISPR
IF (IJ.NE.2) CSB - 0.0 VISPR
IF (IJ.NE.4) TQC - 0.0 VI SPR

35 IF (HA(2,2*J).EQ.O.O) GO TO 36 J DRI FT
CALL MAT31 (HIR(1,1,J),HiA(1,2*J-1),TQ(11 J)) VISPR
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DO 38 L-1,3 VISPR
38 TQ(L,J) - HA(2,2*J)*TQ(L,J) VISPR
36 DO 37 L-1,3 VISPR

TQ(L,J) TQ(L,J) -CV*WIJ(L) +CSA*T7(L) +CSB*HIR(L,3,J) +TQC*T9(L)VISPR
37 TTI(L) -TQ(L,J) VISPR

IF (NPRT(12).NE.O) WRITE (6,39) VISPR
*J,CV,CSA,CSB,HAC,RA,RB,(TQ(L,J),L-1,3), VISPR
*WIJ,T7,ANGL, DH1 , HD3, VISPR
* ((IIR(L,K,J),L-1,3),K-1,3) VISPR

39 FORM4AT (1HO,13,3F14.3 ,6F14.6/(4X,9F14.6)) VISPR
C VISPR
C ADD TORQUE~ CONVERTED TO LOCAL REFERENCE BY VISPR
C U21 -U21 DI*TQ VISPR
C U2J - U2J -DJ*TQ VISPR
C VI SPR

DO 40 L-1,3 VISPR
DO 40 M-1,3 VISPR
U2(L,I ) - U2(L,I )+ D(L,M,I )*TQ(M,J) VISPR

40 U2(L,J+1) - U2(L,J+1) - D(L,M,J+1)*TQ(M,J) VISPR
C VISPR
C STORE DATA FOR OUTPUT ROUTINE INTO PRiNT ARRAY. VISPR
C VISPR

41 PRJNT(1,J) - IPIN(J) VISPR
PRJNT(2,J) - ANOL~i) VISPR
PRJNT(3,J) - ANCL(2) VI SPR
PRJNT(4,J) - ANGL(3) VISPR
PRJNT(5,J) - (CSA*HAC)**2 + CSB**2 VISPR
PRJNT(6,J) - (CV*WIJI4)**2 VISPR
PRJNT(7,J) - TQ(1,J)**2 + TQ(2,J)**2 + TQ(3,J)**2 VISPR

90 CONTINUE V1IS PR
CALL ELTIME(2,13) VISPR

99 RETURN VISPR
END VISPR
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SUBROUTINE WINDY(MMM,MM,N,NN,NT) WINDY

'C REV IV 07/23/86TWOPI
C COMPUTES FORCES AND TORQUES ADDING THEM TO THE Ul AND U2 ARR~AYS WINDY
C OF WIND BLAST FORCES DETERMINED BY FUNCTION STORED IN TAB(NT) WINDY
C ON ELLIPSOID (MM) ATTACHED TO BODY SEGMENT (14) WHICH EXTENDS WINDY
C THROUGH THE INTERSECTING PLANE (NN) ATTACHED TO SEGMENT (N). WINDY
C WINDY

IMPLICIT REAL*8 (A-H,O-Z) WINDY
COMMON/CONTRL/ TIME,NSEG ,NJNT, NPL, NBLT, NBAG ,NVEH ,NGRND, WINDY

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE

COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),WINDY
SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) WINDY

COMMON/TABLES/MXNTI ,MXNTB,MXTB1,MXTB2,NTI(SO) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/WINDFR/ WTIME(30),QFU(3,5),QFV(3,5),WF(3,30),IWIND(30), WINDOP

MWSEG(7,30),NFVSEG(6),NFVNT(5),MOWSEG(30,30) WINDOP
COMMON/CNTSRF/ PL(24,30),BELT(20,8),TPTS(6,8),BD(24,40) EDGE
COMMON/CNSNTS/ P1 ,RADIAN,G,THIRD,EPS(24), WINDY

UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMI4ON/TEMPVS/ DMNT(3,3),XMN(3),XMM(3),TM(3),BET,BTS,P,FT(3), WINDOP

*FF(3),AF(3),FAF,TF,BREF,SCALE,TRACER,AREA,RLM(3), WINDOP

TQM(3),RM(3),DD(3,3),DDD(3,3),R(3,3),DVP(3,3), WINDOP
* SI(3,15),R2(2,3),TTF(3),FFT(3),AI(3,3),VP(3), WINDOP
* SS(3),SM(3),SNI(3),AS(3),BTE,XNORI,TEMP, WINDOP
* X,Y,AI(3,3,15) ,RYC,AIIDA1,AMDA2,B1,B2,RXC WINDOP
* DMM(34805) 80386

C. WINDOP
c MI4M-O CALCULATE NFORCE WINDOP
C MMM>O WIND FORCE CALCULATED USING ENTIRE AREA METHOD WINDOP
C MMM<O WIND FORCE CALCULATED USING GRID METHOD WINDOP
C (ALLOWS BLOCKING SEGMENTS) WINDOP
C WINDOP

DATA NSTEPS/4/ WINDOP
CALL ELTIME(1,37) WINDY
14-lABS (1MM) WINDOP
IF (MMM.EQ.O) GO TO 50 WI14DOP

C WINDY

C COMPUTE PENETRATION DISTANCE; IF NEGATIVE, RETURN. WINDY
C WINDY

CALL DOTT33 (D(1,1,M),D(1,1,N),DMNT) WINDY
DO 10 1-1,3 WINDY

10 XMN(I) - SEGLP(I,M) - SEGLP(I,N) WINDY
CALL MAT31 (D(1,1,M),XMN,XMM) WINDY
CALL MAT31 (DM4NT,PL(1,NN),TM) WINDY
BET - PL(4,NN) WINDY
DO 11 1-1,3 WINDY

11 BET -BET - TM(I)*(BD(1+3,MM)+XMI(l)) WINDY
CALL MAT31 (BD(16,14M),TM,RM) WINDY
BTS -TM(1)*RI(1) + TM(2)*RM(2) + TM(3)*RM(3) WINDY

BTE - -DSQRT(BTS) WINDY
P - BET - BTE WINDY

IF (P.LT.O.O) GO TO 99 WINDY
C WINDY
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C FETCH OR STORE INITIAL PENETRATION TIME. WINDY
C WINDY

IWIND(t4) -M WINDY
IF (TIME.LE.WTIME(M)) WTIME(M) - TIME WINDY
FTIME - TIME - WTIME(M) WINDY

C WINDY
C GET DRAG COEFFICIENT CD FROM TABLE NTC FOR TIME - TIME. WINDOP
C WINDOP

CD-1.O WINDOP
NTC-MWSEG(6 ,M) WINDOP
IF (NTC.EQ.O) GOTO 20 WINDOP
KT-NTI (NTC) WINDOP
NENTRY-TAB (KT+5) WINDOP
K1-KT+1O WINDOP
K2-4*NENTRY+KT+2 WINDOP
IF (NENTRY.EQ.1) GOTO 18 WINDOP
DO 17 K.=K1,K2,4 WINDOP
IF (FTIME.GT.TAB(K)) GOTO 17 WINDOP
KK-K WINDOP
R1-(TAB(K) -FTIME)/(TAB(K) -TAB(K-4)) WINDOP
GOTO 19 WINDOP

17 CONTINUE WINDOP

18 KK-K2 WINDOP
R1-O.O WINDOP

19 R22-1.O-R1 WINDOP
K-KK+l WINDOP
CD-R22*TAB (K) R1*TAB (K-4) WINDOP

C WINDOP
C GET FORCE VECTOR FT WINDOP
C WINDOP
C RK-O TIME DEPENDENT WIND FORCE FROM TABLE WINDOP
C RK#O VELOCITY DEPENDENT WIND FORCE WINDOP
C WINDOP
20 KT - NTI(NT) WINDOP

RK-TAB (KT) WINDOP
IF (RK.EQ.O.O) COTO 13 WINDOP
C-TAB(KT+l) WINDOP
PR-TAB(KT+2) WINDOP
NSV-IDINT(TAB(KT-3)) WINDOP
NSR-IDINT(TAB(KT+4)) WINDOP
DO 12 1-1,3 WINDOP
V-SEGLV(I ,NSV) -SEGLV(I ,NSR) WINDOP

12 FT(I)-DSIGN(O. 5D0, .V)*CD*RK*PR*V**2/C**2 WINDOP
COTO 14 WINDOP

13 NSR-IDINT(TAB(KT+4)) WINDOP
NENTRY - TAB(KT+5) WINDY
KI - KT+1O WINDY
K2 - 4*NENTRY + KT+2 WINDY
IF (NENTRY.EQ.1) GO TO 31 WINDY

DO 30 K-K1,K2,4 WINDY
IF (FTIME.GT.TAB(K)) GO TO 30 WINDY
KK - K WINDY
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RI (TAB(K)-FTIME)/(TAB(K)-TAB(K-4)) WINDY

GO TO 32 WINDY
30 CONTINUE WINDY

31 KK K 12 WINDY
Rl 0.0 WINDY

32 R22- 1.0 - RI WINDOP
DO 33,1-1,3 WINDY

K- KK+I WINDY
33 FT(I).-(R22*TAB(K) + R1*TAB(K..4))*CD WINDOP

IF (NSR.EQ.O) GOTO 14 WINDOP
GALL DOT31(D(1,1,NSR) ,FT,FF) WINDOP
DO 21 1-1,3 WINDOP

21 FT(I)-FF(I) WINDOP
14 IF (MMM.LT.O) GOTO 15 WINDOP

C WINDY
C COMPUTE PRESENTED AREA TO WIND FORCE. WINDY

C WINDY
CALL MAT31 (D(1,1,M),FT,FF) WINDY
CALL MAT31 (BD(7,MM),FF,AF) WINDY
FAF - FF(1)*AF(1) +- FF(2)*AF(2) + FF(3)*AF(3) WINDY
IF (FAF.LE.O.O) CO TO 99 WI NDY
TF - TM(1)*FF(1) + TM(2)*FF(2) + TM(3)*FF(3) WINDY

BREF-O.O CCWIND
TEMP-BTS -TF*TF/FAF CCWIND
IF(TEMP.GT.O.O) BREF -DSQRT(TEMP) CCWIND

SCALE - (-BET+BREF)/(-BTEiBREF) WINDY
IF (SCALE.CE.1.O) CO TO 99 WINDY
IF (SCALE.LT.O.O) SCALE - 0.0 WINDY
TRACER - (BD( 7,MM)-AF(1)**2/FAF)*(BD(11,M4).AF(2)**2/FAF) WINDY

*+ (BD( 7,MM)-AF(1)**2/FAF)*(BD(15,MM)-AF(3)**2/FAF) WINDY
*+ (BD(11,MM)-AF(2)**2/FAF)*(BD(15,MM)-AF(3)**2/FAF) WINDY
*- (BD( 8,MM)-AF(1)*AF(2)/FAF)**2 WINDY
*- (BD( 9,MM)-AF(1)*AF(3)/FAF)**2 WINDY
*- (BD(12,MM)-AF(2)*AF(3)/FAF)**2 WINDY

AREA - (1.O-SCALE**2) * PI / DSQRT(TRACER) WINDY
C W INDY
C ADD FORCE AND TORQUES TO Ul AND U2 ARRAYS FOR SEGMENT M. WINDY

C WI NDY
SCALE - SCALE/BTE WINDY

DO 36 1-1,3 WINDY
RLJI(l) - RM(I)*SCALE + BD(I+3,MI) WINDY

FT (I) - FT(I)*AREA WINDY
36 FF (I) - FF(I)*AREA WINDY

CALL CROSS (RLM,FF,TQM) WINDY
DO 39 1-1,3 WINDY

WF(I ,M)-FT(I) WINDOP

U1(I,M) - U1(I,M) + FT(I) WINDY
39 U2(I,[) - U2(I,M) + TQM(I) WINDY

IF (NPRT(14).NE.O) WRITE (6,41) TIME,M,P,AREA,FT,TQM WINDY
41 FORMAT(' WIND FORCE',F14.6,I6,2F10.3,3X,3F12.5,3X,3F12.5) WINDY

GO TO 99 WINDY

C WINDY
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C USE GRID TO CALCULATE WIND FORCE WINDOP
C VP - ORIGIN OF WIND WINDOP
C WI NDO P
15 AREAT-O.O WINDOP

DO 16 1-1,3 WINDOP
TTF(I)-O.0 WINDOP
TQM(I)-O.O WINDOP

16 VP(I) - -FT(I)*10000.O WINDOP
TEMP-FT(1)**2+FT(2)**2+FT(3)**2 WINDOP
IF (TEMP.EQ.O.O) GOTO 99 WINDOP
CALL MAT31(D(1,1,M),FT,FF) WINDOP
TEMP -0.0 WINDOP
IF (FT(1).NE.O.O.OR.FT(2).NE.o.o) GOTO 150 WINDOP

C WINDOP
C CALCULATE DIRECTION COSINE MATRIX FOR VP COORD. SYS. WINDOP
C WINDOP

DO 140 1-1,3 WINDOP
DO 140 J-1,3 WINDOP

140 DVP(I,J).-O.O WINDOP
DVP(1,2)-1.O WINDOP
DVP(2,1)-1.0 WINDOP
DVP(3 3)-.1,O WINDOP
GO TO 141 WINDOP

150 CONTINUE WINDOP
DO 110 1-1,3 WINDOP

110 TEMP-TEMP+FT(I)*FT(I) WINDOP
TEMP -DSQRT(TEMP) WINDOP
XNORM -DSQRT(FT(1)*FT(1)/TEMP**2+FT(2)*FT(2)/TEMP**2) WINDOP
DVP(1,1) - FT(2)/(XNORM*TEMP) WINDOP
DVP(1,2) - -FT(1)/(XNORM*TEMP) WINDOP
DVP(1,3) - 0.0 WINDOP
DVP(2,1) - FT(1)*FT(3)/(XNORM*TEMP*TEMP) WINDOP
DVP(2,2) - FT(2)*FT(3)/(XNORM*TEMP*TEMP) WINDOP
DVP(2,3) - *XNORM WINDOP
DO 130 1-1,3 WINDOP

130 DVP(3,I) - FT(I)/TEMP WINDOP
141 CONTINUE WINDOP

MOELP - MWSEG(7,M) WINDOP
C WI NDOP
C PROJECT MMI ELLIPSOID UNTO VP-PLANE WINDOP
C AS - PROJECTED ELLIPSE MATRIX WINDOP
C WINDOP

CALL DOTT33(D(1,1,M),DVP,DD) WINDOP
CALL MAT33(BD(7,MM),DD,DDD) WINDOP
CALL D0T33(D(1,1,M),DDD,DD) WINDOP
CALL MAT33(DVP,DD,AM) WINDOP
DO 101 K-1,,3 WINDOP

101 SS(K)-SEGLP(K,M)+BD(K+3,MM)-VP(K) WINDOP
CALL MAT31(DVP,SS,SM) WINDOP
DO 114 K-.1,3 WINDOP
IF (DABS(SM(K)).LT.EPS(5)) SM(K)-DSIGN(EPS(5),SM(K)) WINDOP

114 CONTINUE WINDOP
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CALL SOLVR(AM(1,1),AM(2,1),AM(3,1),AM(1,3),AM(2,3),AM(3,3), WINDOP
*AM(1,1),AM(1,3),SM,R(1,1),R(3,1)) WINDOP

CALL SOLVR(AM(1,2),AM(2,2),AM(3,2),AM(1,3),AM(2,3),AM(3,3), WINDOP
* AM(2,2) ,AM(2,3) ,SM,R(2,2) ,R(3,2)) WINDOP

CALL SOLVR(AM(1,1)+AM(1,2),AM(2,1)+AM(2,2),AM(3,1)+AM(3,2), WINDOP
AM(1,3),AM(2,3),AM(3,3),AM(1,1)+2.0*AM(1,2)+AM(2,2), WINDOP

*AM(1,3)+AM(2,3),SM,R(1,3),R(3,3)) WINDOP

R(2,1)-O.O WINDOP
R(1,2)-O.O WINDOP
R( 2,3) -R( 1,3) WINDOP
DO 102 K-1,3 WINDOP
DO 102 J-1,2 WINDOP

102 R2(J,K)-R(J,K) WINDOP
GALL SOLVA(R2,AS(1),AS(2),AS(3)) WINDOP

C WINDOP
C GET MAJOR & MINOR AXES OF PROJECTED ELLIPSE WINDOP
C WINDOP

TEMP-(AS(1)+AS(2))**2-4.0*(AS(1)*AS(2)-AS(3)**2) WINDOP
IF (TEMP.LT.O.O) TEMP-O.O WINDOP
TEMP - DSQRT(TEMP) WINDOP
AMDAI-(AS(1)+AS(2)+TEMP)/2 .0 WINDOP
AMDA2-(AS(1)+AS(2) -TEMP)/2.O WINDOP
R2(1 , )-AS(3) WINDO?
R2(2, 1)-AMDA1-AS(l) WINDOP
R2(1 ,2)-AMDA2-AS(2) WNDO')
R2(2 ,2)-AS(3) WINDOP
AMDA1-DABS (AMDAl) WINDOP
AMDA2-DABS (AMDA2) WINDOP
Bl-DSQRT(1.0/(AMDA1*(R2(1,1)**2+R2(1,2)**2))) WINDOP
B2-DSQRT(1.0/(AMDA2*(R2(2,1)**2+R2(2,2)**2))) WINDOP

R2(1,2)-R2(1,2)*B2 WINDOP
R2(12,1)-R2(12, )*B1 WINDOP
R2(2,2)-R2(2.2)*B2 WINDOP

C WINDOP
C GET BLOCKING ELLIPSOIDS IN VP COORD. SYS. WINDOP
c WINDOP

DO 103 MI-1,MOELP WINDOP
I-MOWSEG(M,MI*2. 1) WINDOP
II-MOWSEG(M ,MI*2) WINDOP
GALL DOTT33(D(1,1,I),DVP,DD) WINDOP
GALL MAT33(BD(7,II),DD,DDD) WINDOP
CALL D0T33(D(1,1,I),DDD,DD) WINDOP
GALL MAT33(DVP,DD,AI(1,1,MI)) WINDOP
DO 104 K-1.3 WINDOP

104 SS(K)-SEGLP(K,I)+BD(K+3,II)-VP(K) WINDOP
CALL MAT31(DVP,SS,SI(!,MI)) WINDOP
DO 115 K-1,3 WINDOP
IF (DABS(SI(K,MI)).LT.EPS(6)) SI(K,MI)-DSIGN(EPS(6),SI(K,MI)) WINDOP

115 CONTINUE WI NDO P
103 CONTINUE WINDOP
C WINDOP
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C SET-UP GRID AND CHECK EACH RECTANGLE CENTER POINT WINDOP
C WINDOP

AREA.-DSQRT((R2(1,1)**2+R2(2,1)**2)*(R2(1,2)**2+R2(2,2)**2)) WINDOP
AREA=.AREA/NSTEPS**2 WINDOP
IN-2*NSTEPS+1 WINDOP
DO 105 I-1,IN WINDOP
RXC-R2(1, 1)-R2(1, 1)*(I.1)/NSTEPS WINDOP
RYC-R2(2, 1) -R2(2 ,1)*(I-1)/NSTEPS WINDOP
DO 106 J-1,IN 1WINDOP
RM(l)-(RXC-R2(1,2)*(NSTEPS-J+1)/'NSTEPS)*O.9999 WINDOP
RM(2)-(RYC-R2(2,2)*(NSTEPS-J+1)/NSTEPS)*O.9999 WINDOP
TM (1)-AM( 3,3) WINDOP
TM(2)-2.O*(RM(1)*AM(1, 3)+RM(2)*AM(2, 3)) WINDOP
TM(3)-RM(1)**2*A4(1, 1)+RM(2)**2*AM(2 ,2)+2.O*R(1)*R4(2)*'M(1 ,2)-i .WINDOP
TEMP-TM(2)**2-4.O*TM(1)*TM(3) WINDOP
IF (TEMP.LT.O.O) GOTO 106 WINDOP
B1-(DSQRT(TEMP) -TM(2) )/(2.O*TM(1)) WINDOP
B2-- (DSQRT(TEMP)+TM(2) )/(2 O*TM(1)) WINDOP
RM(3)-B1 WINDOP
IF (B2.LT.B1) RiI(3)-B2 WINDOP
SN1(1)-RM(1)+SM(l) WINDOP
SN1(2)-RM(2)+SM(2) WINDOP
SN1(3)-RM(3)+SM(3) WINDOP
CALL DOT31(DVP,SN1,XMM) WINDOP

C WINDOP
C CHECK FOR PENETRATION WINDOP
C WINDOP

DO 107 K-1,3 WINDOP
107 XMN(K)-VP(K)-SECLP(K,N)+XMM(K) WINDOP

CALL MAT31(D(1,1,N),XMN,XMM) WINDOP
BET-PL(4 ,M~) WINDOP
BTS'-PL(1,NN)*XMM(1)+PL(2,NN)*XMM(2)+PL(3,NN)*±u4M(3) WINDOP
IF (BTSGT.BET) GOTO 106 WINDOP

C WINDOP
C CHECK FOR BLOCKING ELLIPSOIDS WINDOP
C WINDOP

DO 109 IM-1,MOELP WINDOP
X-SN1(1)-SI(1,IM) WINDOP
Y-SNI(2) .SI(2 ,IM) WINDOP
TM(1)-AI(3,3,IM) WINDOP
TM(2)-2.0*(AI(1,3,IM)*X+AI(2,3,IM)*Y) WINDOP
TM(3)-AI(1,1,IM)*X**2+AI(2,2,IM)*Y**2+2.O*AI(l,2 ,IM)*X*Y-1.O WINDOP
TEMP.-TM(2)**2-4.0*T4( 1)*TM(3) WINDOP
IF (TEMP.LT.O.O) GOTO 109 WINDOP
B1-( -TM(2)+DSQRT(TEMP) )/(2 .O*TM(1)) WINDOP
B2-(-TM(2) -DSQRT(TEMP))/(2 .O*TM(1)) WINDOP
IF (B2.LT.B1) BL-B2 WINDOP
SNZ-B1+SI (3, IM) Wif'uVCP
IF (SNZ.LrL.SN1(3)) GOTO 106 WINDOP

109 CONTINUE WINDOP
CALL DOT31(DVP,RM,SS) WINDOP
CALL MAT31(D(1,1,M),SS,RM) WINDOP
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C VINDOP
C SUMH FORCES & TORQUES WINDOP
C WIN.,DOP

AREAT-AREAT+AREA WNO

DO 111 K-1,3 WINDOP
TTF(K)-Fr(K)*AREA+'rrF(K) WINDOP
P.14,'(K)-RM(K)+BD(K+3 ,M) WJINDOP

III1 FFT(K)-FF(K)*AREA WINDOP
CALL CROSS(RM,FFT,TM) WINDOP
DO 112 K-1,3 WINDOP

112 TQ,1(K)-TQH4(K)+TH(K) WINDOP
106 CONTINUE WINDOP
105 CONTINUE WINDOP
C WINDOP
C ADD FORCE & TORQUE TO Ul & U2 ARRAYS FOR SEGMENT H WINDOP

*C WINDOP
IF (NPRT(14).NE.0) WRITE(6,200) TIME,M,AREAT,TTF,TQM4 WINDOP

200 FORM4AT(' WIND FORCE',F14.6,16,13X,F10.3,3F12.5,3X,3Fl2.5) WINDOP
DO 113 1-1,3 WINDOP
WF(I ,M)-TTF(I) WINDOP
U1(I,M)-Ul(I,M)+TTF(I) WINDOP

113 U2(I,M)-U2(I,M)iTQM(I) WINDOP
GO TO 99 WINDOP

C WINDOP
C M - 0: CALCULATE FORCE FUNCTIONS. WINDOP
C WINDY

50 NFORCE - NFVSEG(6) WINDY
DO 60 J-1,NFORCE WINDY
NFS - IABS(NFVSEG(J)) WINDY
NFT - IABS(NFVNT(J)) WINDY
KFT - NTI(NFT) WINDY
ERCE - EVALFD(TIME,KFT,1) WINDY
IF (NIVSEG(J).GT.O) GO TO 52 WINDY
DO 51 1-1,3 WINDY

51 U2(I,NFS) - U2(I,NFS) + FRCE*QFU(I,J) WINDY
GO TO 60 WINDY

52 CALL DOT31 (D(1,1,NFS),QFU(1,J),TM) WINDY
DO 53 1-1,3 WINDY
U1(I,NFS) - U1(I,NFS) + FRCE*TM(I) WINDY

53 U2(I,NFS) - U2(I,NFS) + FRCE*QFV(I,J) WINDY
60 CONTINUE WINDY
99 CALL ELTIME (2,37) WINDY

RETURN WINDY
END WJNDY
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DOUBLE PRECISION FUNCTION XDY(X,D,Y] XDY
C REV IV 07/23/86JTF786
C FUCTION ROUTINE TO COMPUTE X.DY OR Y.D'X XDY
C XDY

IMPLICIT REAL*8 (A-H,0- Z) XDY
DIMENSION X(3),D(3,3',Y(3) XDY
XDY - 0.0 XDY
DO 10 I=1,3 XDY

10 XDY - XDY + X(I)*(D(I,1)*Y(1)+D(I,2)*Y(2)+D(1.3)*Y(3)) JTF786
RETURN XDY
END XDY
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SUBROUTINE YPRDEG(D .A) YPRDEG
REV IV 11/26/86YPRFIX

C COMPUTES YAW PITCH AND ROLL IN DEGREES AND PLACES THEM YPRDEG
C INTO THE A ARRAY FOR A GIVEN DIRECTION COSIVE HATRIX D. YPRDEG
C YPRDEG
C ASSUMES D - D(R)D(P)D(Y) , WHERE YPRDEG
C YPRDEG
C 1 0 0 CPO0-SP CY SYO0 YPRDEG
C D(R)-O0 CR SR ,D(P)-O0 1 0 AND D(Y) -- SY CYO0 YPRDEG
C 0O-SR CR SPO0 CP 0 0 1 YPRDEG
C YPRDEG

IMPLICIT REAL*8 (A-H,0- Z) YPRDEG
DIMENSION A(3),D(3,3) YPRDEG
CO14MON/CNSNTS/ P1 ,RADIAN,G,THIRD, EPS(24), YPRDEG

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
IF (DABS(D(l,1)).LE.EPS(15).AND.DABS(D(I,2)).LE.EPS(15))GOTO1O YPRFIX
IF (DABS(D(2,3)).LE.EPS(15).AND.DABS(D(3,3)).LE.EPS(15))GOTO1O YPRFIX
YAW - DATAN2(D(1,2),D(1,1)) YPRDEG
ROLL - DATAN2(D(2,3),D(3,3)) YPRDEG
GO TO 11 YPRDEG

10 YAW - DATAN2(-D(2,1),D(2,2)) YPRDEG
ROLL - 0.0 YPRDEG

11 PITCH - -DASIN(D(1,3)) YPRDEG
IF CDABS(ROLL).LE.O.5*PI) GO TO 20 YPRDEG
IF (DABS(YAW ).LE.O.5*PI) GO TO 20 YPRDEG
PITCH -DSIGN(PI-DABS(PITCH) ,PITCH) YPRDEG
YAW -DATAN2(-D(1,2),-D(1,I)) YPRDEG
ROLL -DATAN2(-D(2,3),-D(3,3)) YPRDEG

20 A(l) -YAW/RADIAN YPRDEG
A(2) -PITCH/RADIAN YPRDEG
A(3) -ROLL/RADIAN YPRDEG
RETURN YPRDEG
END YPRDEG
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PROGRAM VIEV V1.1
COMMON/PLTT/SFACTR, INT,TIME,ICOLOR(91),OFSETX,OFSETY,ZTIME Vl.1
COMMON/INTERS/ NIE(90),IE(90,90) V1.1
COM1ON/ELLIPSE/NSTEPS(90),IELP,A(3,3,30),SEGLP(3,90),VP(3), V1.1

*D(3,3,90),DVP(3,3),PA(3),NSEG,SEGLPO(3,90) V1.2

CO,4ON/POLYGON/NPLANE,IFLAG,NPPP(90),PO(3,4,60),P(3,4,60), VI.i
*CONVEC(2,4,90),POS(2,90),SIGN(90) VI.I

COMMON/ATB/PL(17,30) V1.1
COI.ION/VIEWP/VPO(3),DVPO(3,3),IVP,VP2(3) V1.1
COMMON/DBUG/IDEBUG(80),NISG,DEVFLG,ONLINE,TERM,BDRS,OFLINE VI.1
COMMON/DEVICE/IDEF,IOPORT,MODEL 80386
DIMENSION WORK(10000) V1.1
CHARACTER*4 ID(1O) 80386
INTEGER DEVFLG,ONLINE,TERM,BDRS,OFLINE VI.I
DOUBLE PRECISION ZTIME,CTIME,STIME,DTIME,ETIME Vi.1
CHARACTER*12 FILEI,FILES,FILE6 80386

C VI.1
C PROGRAM VIEW VERSION 1.1 LAST MOD. - MARCH 9, 1983 VI.1
C VERSION 1.2 LAST MOD. - DECEMBER 18, 1984 VI.2
C WRITTEN BY SRL IN SUPPORT OF THE VI.I
C MODELING AND ANALYSIS BRANCH OF AMRL VI.1
C AT WPAFB. VI.I
C 80386
C 80386 IMPLEMENTATION BY KETRON, INC. - OCTOBER 31, 1989 80386
C VI.A
C STORED ON TAPEI THAT IS OUTPUT FROM THE ATBM VERSION V5D. VI.1
C Vl.1
C THIS PROGRAM USES CONTOUR LINES TO REPRESENT THE 3-D PROPERTIES OF V1.1
C THE DATA ON TAPEI. THE CONTOUR LINES ARE PLOTTED ON PAPER THAT V1.1
C REPRESENTS THE PROJECTION PLANE. THE POINTS THAT COMPOSE A CONTOUR V1.1
C LINE IN 3-SPACE ARE PROJECTED THROUGH A POINT ON TO THE PROJECTION Vl.1
C PLANE. Vii
C VIA
C CURRENTLY THERE ARE TWO CLASIES OF OBJECTS THAT ARE 2LOTTED USING Vi.i
C CONTOUR LINES. V.l
C CLASS I - ELLIPSOIDS Vl.I
C ELLIPSOIDS ARE USED TO REPRESENT BODY SEGMENTS. THIS PROGRAM ALLOWS VI.I
C ELLIPSOIDS TO BE IMBEDDED IN OrHER ELLIPSOIDS. V!.1
C Vi 1
C CLASS 2 - CONVEX POLYGONS VI.1
C CONVEX POLYGONS ARE USED TO REPRESENT OBJECTS THAT CAN BE DEFINED V1.1
C BY A SET OF PLANES. ALL POLYGONS DEFINED BY THE INPUT MUST BE VI.1
C CONVEX POLYGONS; CONCAVE POLYGONS CAN BE OBTAINED USING A Vi
C COMBINATION OF CONVEX POLYGONS. VI 1
C V. I
C THE HIDDEN LINE ROUTINES CHECK FOR POINTS HIDDEN BY VI.1
C ELLIPSOIDS OR POLYGONS. THESE ROUTINES MUST CHECK VI.I
C FOR ANY POSSIBLE OBJECT THAT MAY BE BLOCKING THE V.1I
C CURRENT POINT AS SEEN FROM THE VIEWPOINT. Vi.1
C IN ORDER TO ELIMINATE CHECKING ALL OBJECTS FOR VI.I
C EACH POINT, SUBROUTINES ARE INCLUDED IN THE VI.1
C VIEW PROGRAM THAT DETECT OBJECT OVERLAP ON THE VI.I
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C PROJECTION PLANE. BEFORE THE PLOTTING PHASE OF THE V1.1
C VIEW PROGRAM, OBJECTS WHICH OVERLAP EACH OTHER ON VL.1

C THE PROJECTION PLANE ARE RECORDED IN THE IE ARRAY. V1.1

C DURING THE PLOTTING PHASE OF THE VIEW PROGRAM, THE Vi.1

C IE ARRAY IS REORDERED TO DECREASE THE SEARCH TIME VIAi

C FOR OBJECTS THAT MAY BE BLOCKING THE CURRENT POINT V1.1.

C BEING PLOTTED. THE ASSUMPTION USED HERE IS - IF AN V1.1
C UBJECT BLOCKED THE PREVIOUS POINT ON A CONTOUR LINE V1.1

c THEN THAT OBJECT PROBABLY BLOCKS THE NEXT POINT Vi. 1
C ON THE CONTOUR LINE. V1.1

C V1.1

OPEN (UNIT-4,FILE-'VIEWPE.DIR' ,STATUS-'OLD') 80386

READ (4,' (Ai2/Ai2/A12) ')FILEI,FILE5,FILE6 80386

READ (4, '(I4/I4/14) ')IDEF,IOPORT,MODEL 80386

OPEN (UNIT-i, FILE-FILE , STATUS-'OLD' ,FORM-'UNFORMATTED') 80386

OPEN (UNIT-S ,FILE-FILE5 ,STTU'OL' 80386

OPEN (UNIT-6 ,FILE-FILE6 ,STATUS-'NEJ' ,CARRIAGE CONTROL-' FORTRAN') 80386

C LUPLOT-8 80386

ONLINE-i Vi.1

TERM-2 Vi.1
NF-O Vi.1

OFLINE-3 Vi.i
BDRS-4 Vi.1

READ(5,130) DEVFLG Vi.1

DEVFLG-BDRS 80386

WRITE(6, 130) DEVFLG Vi.1

i30 FORMAT(I1) Vi.1

C Vi.1
CALL PLOTS (IDEF, IOPORT ,MODEL) 80386

CALL FACTOR(.75) 80386
C Vi.1

IFLAG - 0 Vi.1
CALL TITLE Vi.1
CALL FACTOR(i.0) 80386

READ(5,200) (ID(I),I-i,iC) Vi.1

WRITE(6,200) (ID(I) ,I-1,iO) Vi.1

200 FORMAT(IOA4) V1.1

READ(5,i50) STIME,DTIME,ETIME VI.1

i50 FORIIAT(3DiO.O) Vi.1

CTIME=STIME- DTIME V1.1

ITIME-CTIME*1O0OOO . DO V1.1

CTIME-ITIME/iOOOOO . DO V1.1

READ(5,i25) IDEBUC Vi.i
tRITE(6,125) IDEBUC V1.i

125 FORMAT(801i) Vl.i

100 CONTINUE V.1
IFLAC .- IFLAG + I VIA1
CTIME-CTIME+DTIME V1.1

ITIMF -CTIME*iOOOOOO. DO V1.1

CTIME-ITIME/OOOOO . DO V1.i
IF(CTIME.GT.ETIME) CALL PLOT(O. ,0.,999) Vi.1
TF(CTIME.GT. ETIME) STOP Vl.i
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CALL INPIJT(CTIME) V1.1

IF(IFLAG.tQ.1O) GO TO 100 V1.1

IF(DEVFLG.EQ.OFLINE.OR.DEVFLG.EQ.BDRS) 80386

* CALL COLOR(ICOLOR(91),IERR) 80386

XTIME-ZTIME*1000 .0 V1 .1

NF-NF+l V1.1

tRITE(6,1000)NF -V1.1
1000 FORMAT(' MAIN - PROCESSING FRAME #',14) V1.1

CALL PLOT(0.,0.,-3) V1.1

CALL SYMBOL(.5, 8.0,.335,ID,0.,35) 80386

CALL SYMBOL(.5,7.0,.335,'TIHE(MSEC)',0.,10) 80386

CALL NUMBER(3.85,7.0,.335,XTIME,0.,-1) 80386

CALL MAT(DVPO,D(1,1,IVP) ,DVP,3,3,3,3,3,3) V1.1

CALL DOT(D(1,1,IVP),VPO,VP,3,1,3) V1.1

DO 10 K-1,3 V1.1

10 VP(K)-VP(K)+SEGLP(K,IVP) VI.1

CALL MAT(DVP,VP,VP2,3,3,1,3,3,3) V1.I

CALL CONVREC V1.1

CALL PRJPLY V1.1

CALL PRJELR V1.1

CALL POLYD V1.1

CALL BUlLDIE V1.1

IF(IDEBUG(1).EQ.1) IRITE(6,350) (NIE(I),I-1,90) V1.1

IF(IDEBUG(2).EQ.1) WRITE(6,350) ((IE(I,J),I-1,90),J-1,90) V1.1

350 FORMAT(270(30(lX,I2)/)) V1.1

DO 30 IK-1,NSEG V1.1

IF(DEVFLG.EQ.OFLINE.OR.DEVFLG.EQ.BDRS) CALL COLOR(ICOLORCIK) ,IERR)80386

IELP-IK V1.1

INDEX-NSTEPS (IK)+1 V1.1

INDEX2-4*INDEX- 3 V1.I
I1-1 ViAl
I IN-3*INDEX*INDEX+IXI VI.1
ISEG-I IN+INDEX V.1
CALL ELIPSN(INDEX,WORK(IX1) ,WORK(IIN)) Vl.l
CALL PSE(WORK(IX1),WORK(IIN),WORK(ISEC),INDEX,INDEX2,1) Vi.1

CALL PSE(WORK(IX1),WORK(IIN),WORK(ISEG),INDEX,INDEX2,2) VL.1

30 CONTINUE VL.1

CALL PLPLN(WORK, INDEX2) VL.1

IF(DEVFLG.EQ.BDRS) CALL NFRAIIE V1.1

IF(DEVFLG.EQ.OFLINE.OR.DEVFLC.EQ.ONLINE) CALL PLOT (12.,0.0,-3) VI.1

IF(DEVFLC.EQ.TER4) CALL PLOT(O.,O. ,-3) VI.1
GO TO 100 V1.1

END V1.1
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SUBROUTINE BUILDIE VI.1
C V1.1
C ONCE THIS SUBROUTINE IS CALLED ALL OBJECTS ARE REPRESENTED BY V1.1
C POLYGONS PROJECTED ON THE VIEWPOINT PROJECTION PLANE. V1.1
C THIS SUBROUTINE WILL BUILD THE IE AND NIE ARRAYS. VI.1
C NEE(K) REPRESENTS THE NEMBER OF ENTRIES IN THE IE(I,K) ARRAY FOR V1.1
C OBJECT K. VI.1
C THE IE(I,K) ARRAY CONTAINS OBJECT NUMBERS FOR OBJECTS THAT OVERLAP V1.1
C IN THE PROJECTION PLANE. V1.1
C FOR EXAMPLE, IE(1,2) MIGHT CONTAIN A 3 WHICH MEANS OBJECT 3 V1.1
C OVERLAPS WITH OBJECT 2. V1.I

COMMON/POLYGON/NPLANE,IFLAG,NPPP(90),PO(3,4,60),P(3,4,60), V1.1
*CONVEC(2,4,90),POS(2,90),SIGN(90) VI.1
COMMON/ELLIPSE/NSTEPS(90),IELP,A(3,3,30),SEGLP(3,90),VP(3), VI.1

*D(3,3,90),DVP(3,3),RA(3),NSEG,SEGLPO(3,90) V1.2
COMMON/INTERS/ NIE(90),IE(90,90) VI.1
COMMON/REMOVE/NPREM,IREMOV(30) V1.1
DO 5 1-1,90 VI.1
NIE(I) - 0 V1.1
DO 5 K=1,90 VI.1

5 IE(I,K) - 0 VI.1
IF(NSEG .EQ. 0) GO TO 60 V1.1
DO 55 I-1,NSEG V1.1
IF(NIE(I) .NE. 0) GO TO 10 VI.1
NIE(I) - 1 V1.1

IE(I,I) - I V1.1
10 IOBJ - I + I V1.1

IF(I.EQ.NSEG) GO TO 31 V1.1
DO 30 K-IOBJ,NSEG V1.1
CALL OVERLAP(I,K,MFLAG) V1.1
IF(MFLAG .EQ. 0) GO TO 30 VI.1

C V.1I
C YES, THERE IS OVERLAP BETWEEN I AND K VL.1
C V1.1

IF(NIE(K) .NE. 0) GO TO 20 VI. 1
NIE(K) - I ViA

IE(1,K) - K VIA
20 NIE(K) - NIE(K) + I Vi.I

NIE(1) - NIE(I) + I VI.1
IE(NIE(1),I) - K Vi.1
IE(NIE(K),K) - I V1.1

30 CONTINUE VI.1
31 CONTINUE VI.1

IF(NPLANE.EQ.0) GO TO 55 VI.1
IOBJ - NPLANE + 30 VI.1
DO 50 K-31,IOBJ VI.1
DO 200 LT-1,NPREM VI.1
IF(K-30.EQ.IREMOV(LT)) GO TO 50 VI.1

200 CONTINUE V1.1
CALL OVERLAP(I ,K,MFLAG) V1.1
iF(MFLAG .EQ. 0) GO TO 50 V1.1

C VI.1
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YES, THERE IS OVERLAP BETWEEN I AND K V1.1

C V1.I

NIE(K) - NIE(K) + I VI.A

NIE(I) - NIE(I) + 1 VI.A

IE(NIE(I),I) - K V1.1

IE(NIE(K),K) - I V1.1

50 CONTINUE V1.1
55 CONTINUE VIAi

C V1.1
C NOW CHECK PLANE AGAINST PLANE V1.1
C VIAi

60 IF(NPLANE .LE. 1) RETURN V1.1
MPLANE-NPLANE+29 V1.1

KPLANE-NPLANE+30 V1.1
DO 100 I-31,MPLANE VI.A

DO 300 LT=1,NPREM V1.1
IF(I-30.EQ.IREMOV(LT)) GO TO 100 V1.2

300 CONTINUE VIi

IOBJ - I + 1 VI.1
DO 400 K-IOBJ,KPLANE VI.1
CALL OVERLAP(I,K,MFLAG) V1.1

IF(MFLAG .EQ. 0) GO TO 400 VI.:

C V1.1

C YES, THERE IS OVERLAP BETWEEN I AND K VI I

C VlIA
DO 500 LT-1,NPREM VI.2

IF(K-30.EQ.IREMOV(LT)) GO TO 400 V1.2

500 CONTINUE V1.2

NIE(K) - NIE(K) + I VI.1
NIE(I) - NIE(I) + I VI.1

IE(NIE(1),I) - K V1.1

IE(NIE(K),K) - I VIA
400 CONTINUE VIi

i00 CONTINUE VI.A

RETURN VI.1

END VI.1
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SUBROUTINE CLIP(X,Y,XSAV,YSAV,XMIN,XMAX,YMIN,YMAX,IPEN,IPLOT) V1.1
C ************************V1.1

'C VIA1
C THIS SUBROUTINE CLIPS PLOTTING OFF BOTH ENDS OF THE CALCOMP DRUM V1.1
C V1.1
C ************************V1.1

C Vl.1
LOGICAL XOFF,YOFF VIA1
DATA LCALL/O/ V1.1

C VI.1
C DETERMINE IF X AND/OR Y CLIPPING AND IF OFF TOP,BOTTOI,LEFT, V1.1
C OR RIGHT OF PLOTTER V1.1
C V1.1

XOFF-. FALSE. V1.1

YOFF-. FALSE. v1.1
IF (X.LT.XMIN.OR.X.GT.XMAX) XOFF'-.TRUE. V1.1
IF (Y.LT.YMIN.OR.Y.GT.YMAX) YOFF-.TRUE. V1.1
IF (X.LT.XMIN) XLIMIT=.XMIN VI.1
IF (X.GT.XMKAX) XLIMIT-XMAX VIA1
IF (Y.LT.YHIN) YLIMIT-YMIN V1.1
IF (Y.GT.YMAX) YLIMIT-YMAX V1.1

C V1.1
C IF PREVIOUS CALL TO CLIP WAS A PEN UP TO 1ST POINT IN SEGMENT, V1.1
C INTERPOLATE USING NEW AND SAVED COORD.'S, MOVE PEN, RESET SAVE V1.1
C VALUES FOR X+Y POINTS, AND CONTINUE VI.1
C V1IA

IF (LGALL.EQ.O) GO TO 10 Vi.1
IF (XOFF) YLTEMP-YINTCP(X,Y,XSAV,YSAV,XLIMIT) V1.1
IF (.NOT.XOFF) YLTEMP-YLIMIT V1.1
IF (YOFF) XLTEMP-XINTCP(X,Y,XSAV,YSAV,YLIMIT) VI. 1
IF (.NOT.YOFF) XLTEMP-XLIMIT Vi.1
IF (XLTEMP.LT.XMIN) XLTEMP-XMIN V1.I
IF (XLTEMP.GT.XMAX) XLTEMP-XMAX Vl.1
IF (YLTEMP.LT.YMIN) YLTEMP-YMIN V1.1
IF (YLTEMP.GT.YMAX) YLTEMP-YMAX V1.1
CALL PLOT(XLTEMP,YLTEMP, 3) VI.1
XSAV-XLTEMP V1.1
YSAV-YLTEMP V1.1
LCALL-O VI. 1

C V1.1
C IF 1ST POINT OF SEGMENT AND PEN UP, SAVE THESE COORD.'S, SET V1.1
C FLAG, AND EXIT VI. I
C V1.1

10 CONTINUE Vl.1
IF (IPLOT.NE.1.OR.IPEN.NE.3) GO TO 20 Vi. 1

XLSAV-X VI.1
YLSAV-Y V1.1
LCALL- 1 Vi. 1
I PLOT-O V1.1
RETURN Vl.1

C V1.1
C DO WE WANT TO PLOT? V1.1
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C vi. 1
20 CONTINUE V1.1

IF (IPLOT.NE.1) GO To 30 V1.1
C V1.1
C DETERMINE X AND Y COORDINATES TO PLOT TO V1.1
C v1.1

IF (XOFF) YTEMP-YINTCP(X,Y,XSAV ,YSAV,XLIMIT) V1.1
IF (.NOT.XOFF) YTEMP-YLIMIT Vl.1
IF (YOFF) XTEMP-XINTCP(X,Y,XSAV,YSAV,YLIMIT) Vl.1
IF (.NOT.YOFF) XTEMP-XLIMIT Vi.1

C V1.1
C PLOT ONLY THE FIRST SEGMENT AFTER CLIPPING DETERMINED, IGNORING V1.1
C ALL SEGMENTS AFTER UNLESS PEN TO BE LIFTED. Vi.1
C Vi.1

CALL PLOT (XTEMP ,YTEMP, IPEN) Vi.1
30 CONTINUE Vi'A

IPLOT-O Vi.1
RETURN Vi.1
END Vi.1
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SUBROUTINE CONVREC VIA1
C V1.1
C THIS SUBROUTINE CONVERTS RECTANGLES IN THE ATB V1.1l
C SIMULATION FORMAT TO POLYGONS IN THE VIEW PLOTTING FORMAT. V1.1
C V1.1

COMMON/ATB/PL(17, 30) V1.1
DIMENSION R(3) V1.1
DIMENSION DX(3) Vl.1
COMMON/POLYGON/NPLANE,IFLAG,NPPP(90),PO(3,4,60),P(3,4,60), V1IA

*CONVEC(2,4,90) ,POS(2,90) ,SIGN(90) V1.1
COMMON/CONECT/ NP, MPL( 3,5,60) V1.I
COMMON/DBUG/IDEBUG(80) ,NISG,DEVFLG,ONLINE,TERM,BDRS ,OFLINE VI.1
COM4MON/ELLIPSE/NSTEPS(90),IELP,A(3,3,30),SEGLP(3,90),VP(3), V1.1
*D(3,3,90),DVP(3,3),pRA(3),NSEG,SEGLPO(3,90) V1.2
INTEGER DEVFLG ,ONLINE, TERM, BDRS ,OFLINE VI.1
IF(NPLANE.EQ.O) RETURN VIA
IF(IDEBUG(4) .NE.O) WRITE(6,5O) VI.1

50 FORMAT(1H1,'PLANE INFORMATION' ,/,1i ,17(1H*)) Vi. I
DO 100 J-1,NPLANE '11.1
IF(J.GT.NP) GO TO 15 V1.1
IF(IFLAG.NE.1) GO TO 15 VIA1
DDD-DET(PL(1,J),PL(2,J),PL(3,J),PL(8,J),PL(9,J),PL(1O,J), V1.1

- PL(13,J),PL(14,J),PL(15,J)) VIA1
DX(1) - DET(PL(4,J),PL(2,J),PL(3,J),PL(11,J),PL(9,J),PL(10,J), V1.1

* PL(16,J),PL(14,J),PL(15,J)) Vi.1.
DX(2) - DET(PL(1,J),PL(4,J),PL(3,J),PL(8,J),PL(l1,J),PL(10,J), VIAl

-PL(13,J),PL(16,J),PL(15,J)) Vl.1
DX(3) - DET(PL(1,J),PL(2,J),PL(4,J),PL(8,J),PL(9,J),PL(I1,J), V'lI

* PL(13,J),PL(14,J),PL(16,J)) Vi.].
DO 10 1-1,3 VIA.
TEMP-DX( I)/DDD Vi. I
P0(I,1 ,J)-TEMP VI. 1
P0(1,2 ,J)-PL(I+7 ,J)*PL(12,j)+TEMP VI. I
PO(I,3,J)-PL(I+12,J)*PL(17,J)+PO(I,2,J) V1.1

10 PO(I,4,J)-PL(I+12,J)*PL(17,J)+TEMP V1.1
15 CONTINUE VI.1I

ISG-MPL(1, 1,J) V1.1
IF(ISG.EQ.0) ISG-NISG VI. 1
IF(IDEBUG(4).NE.0) WRITE(6,200) ISG VI. I

200 FORMAT(lX,'ISG-',I2) Vi. 1
DO 20 L-1,4 VI.1.
CALL DOT(D(1,1,ISG),PO(l,L,J) ,R,3,1,3) V1.1
DO 20 1-1,3 V1.1
P(I,L,J)-R(I)+SEGLP(I, ISG) VI.1

20 CONTINUE VI. 1
IF(J.LE.NP) NPPP(J+30)-4 VI.1
IF(IflEBUG(4).NE.O) WRITE(6,3000) VI. 1

3000 FORlLu(lX,30(lH*)) Vl.1
TF(IDEBUG(4) .NE.O) WRITE(6,2000) J V1.l

2000 FORMAT(3X,'PLANE NUMBER - ',13) VI.1.
JJ -J VI. I
NPPPP-NPPP(J±30) Vi.1I
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IF(IDEBUG(4).NE.0) WRITE(6,1000)((P(I,K,JJ),I-1,3),K-1,NPPPP) V1.1
1000 F0RMAT(3X,F7.2,3X,F7.2,3X,F7.2) V1.1
100 CONTINUE V1.1

RETURN V1.1
END V1.1
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SUBROUTINE CROSS(A,B,C) V1.1
C COMPUTES VECTOR CROSS PRODUCT C-AXB V1.1

DIMENSION A(3),B(3),C(3) V1.1

RETURN V1.1
END V1.1
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FUNCTION DET(All,A12,A13,A21,A22,A23,A31,A32,A33) V1.1
DET-AII*(A22*A33-A23*A32) -Al2*(A21*A33-A23*A31) Vi. 1
1+A13*(A21*A32-A22*A31) V1.1
RETURN V1.1
END V1.1
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SUBROUTINE DOT(A,B,C,N,M,L) V1.1
CREV 03 05/31/73 V1.1

C PERFORMS MATRIX MULTIPLICATION C - MB. V1.1
c IF A AND B ARE VECTORS, C IS THE DOT PRODUCT A.B V1.1
C V1.1
C ARGUMENTS: V1.1
C A: MATRIX OF SIZE (L,N). V1.1
C B: MATRIX OF SIZE (L,M). V1.1
C C: PRODUCT MATRIX OF SIZE (N,M). V1.1
C N,M,L: SIZES OF MATRICES A,B,C. V1.1
C V1.1
C (NOTE: SUBROUTINE ASSUMES THAT THE FIRST DIMENSION V1.1
C OF A,B AND C IN THE CALLING PROGRAM IS L,L AND N.) V1.1
C V1.1

DIMENSION A(L,1),B(L,1),C(N,1) V1.1
DO 10 I-1,N V1.1
DO 10 J-1,M V1.1
C(IJ) - 0.0 V1.1
DO 10 K-1,'- V1.1

10 C(I,J) - C(I,J) + A(K,I)*B(K,J) V1.1
RETURN V1.1
END V1.1
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SUBROUTINE DOTT(A, B, C,N,M14;L) V1.1
-CREV 01 11/20/72 V1.1

C PERFORMS MATRIX MULTIPLICATION C - A 'V1.1
O WHERE DIMENSIONS ARE A(N,L) , B(M,L) AND C(N,M). V1.1

C V1.1
DIMENSION A(N,1) ,B(M,1) ,C(N,1) V1.1
DO 10 I-1,N V1.1
DO 10 J-1,M V1.1
C(I,J)=0. V1.1
DO 5 K-1,L V1.1

5 C(I,J)- A(I,K)*B(J,K)+C(I,J) V1.1
10 CONTINUE V1.1

RETURN V1.1
END V1.1
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SUBROUTINE DRCYPR (D,A,I1,12,13) V1.1
C REV 03 07/08/74 V1.1
C SETS UP 3X3 DIRECTION COSINE MATRIX FOR GIVEN YAW,PITCH AND ROLL. V1.1
C V1.1
C ARGUMENtS: V1.1
C D: 3X3 DIRECTION COSINE MATRIX TO BE COMPUTED. V1.1
C. A: ARRAY OF LENGTH 3 CONTAINING ROTATATION ANGLES (DEGREES). V1.1
C II: AXIS OF ROTATION FOR 1ST ANGLE (1,2,3 -X,Y,Z) V1.1
C 12: AXIS OF ROTATION FOR 2ND ANGLE (1,2,3 - X,Y,Z) V1.1
O 13: AXIS OF ROTATION FOR 3RD ANGLE (1,2,3 - X,Y,Z) V1.1
C V1.1

DIMENSION D(3,3),A(3),T(6,3) V1.1
RADIAN-. 0174532925199433 V1.1
Y - A(1)*RADIAN V1.1
P - A(2)*RADIAlq V1.1
R - A(3)*RADIAN Vi.1
M - 6 V1.1
N - 3 V1.1
DO 10 1-1,3 V1.1
DO 5 J-1,3 V1.1
D(I,J)-O. V1.1

5 T(I,J)-O. V1.1

IF(Y.EQ.O.)GO TO 20 Vl.1
CALL ROT(T,Ii,Y,M) V1.1.
DO 15 1-1,3 Vi. 1
DO 15 J-1,3 Vi.].

15 D(I,J)-T(I,J) VI 1
20 IF(ABS(P).LT.1.E-ii)GO TO 30 V1.2

CALL ROT(T(4,I),12,P,M) Vi.1.
CALL MAT(T(4,I) ,T(i,1) ,D(1,i) ,3,3,3,M,M,N) Vi.1.
DO 25 1-1,3 Vi.1
DO 25 J-1,3 VIAi

25 T(I,J)-D(I,J) Vi.i
30 IF(ABS(R).LT.1.E-11) GO TO 40 V1.2

CALL ROT(T(4,1),I3,R,M) V1.1
CALL MAT(T(4,1) ,T(1,i) ,D(i,1) ,3,3,3,M,M,N) Vi.1

40 CONTINUE V1.1
RETURN V1.1i
END Vi.1.
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SUBROUTINE ELIPSN(INDEX,X1 ,IN) V1.1
C ************************V1.1

C V1.1
C THIS SUBROUTINE GENERATES 1/4 OF THE CONTOUR LINES FOR AN ELLIPSOID V1.1
C V1.1
C ************************V1.1

DIMENSION XI(3,INDEX,INDEX) ,IN(INDEX) Vi.1
COMMON/ELLIPSE/NSTEPS(90),IELP,A(3,3,30),SEGLP(3,90),VP(3), V1.1

*D(3,3,90),DVP(3,3),RA(3),NSEG,SEGLPO(3,90) V1.2
DELTAX.=SQRT( 1/A(1,1, IELP) )/NSTEPS (IELP) V1.1
DELTAY-SQRT(1/A(2,2, IELP))/NSTEPS(IELP) V1.1
SIMPI - A(1,1,IELP) V1.1
SIMP2 - A(2,2,IELP) V1.1
SIMP3 - A(3,3,IELP) V1.1
DO 101 L-1,INDEX V1.1
X-(L-1)*DELTAX V1.1
N-0O V1.1
DO 50 K-l,INDEX V1.1
Y-(K- 1)*DELTAY V1.1
TEMP - 1-X*X*SIMPI V1.1
IFQ1'EMP.LT.O) TEMP-O 80386
TEST - TEMP - Y*Y*SIMP2 V1.1
N-N+l V1.1
IF(TEST.LT1.O.O) GO TO 100 VIA1
Z - SQRT(TEST/SIMP3) V1.1

X1(2,N,L)-Y Vi.1
XI(3,N,L)-Z V1.1

50 CONTINUE V1.1
GO TO 101 Vi.1

100 Y - SQRT(TEMP/SIMP2) V1.1
Xl(1,N,L)-X V1.1
Xl(2,N,L)-Y V1.1
Xl(3,N,L)-O.O ViA1

101 IN(L)-N V1.1
RETURN V1.1
END Vl.1
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SUBROUTINE EXTEND(P, I,J) V1.1
COMMON/INTERS/ NIE(90),IE(90,90) VI. 1
COMMON/ELLIPSE/NSTEPS(90),IELP,A(3,3,30),SEGLP(3,90),VP(3), V1.1

*D(3,3,90),DVP(3,3),RA(3),NSEG,SEGLPO(3,90) V1.2
DIMENSION P(3,2),P3(3) VI.1
COMMON/PLTT/SFACTR, INT,TIME, ICOLOR(91),OFSETX,OFSETY, ZTIME Vi. 1
DOUBLE PRECISION ZTIME 80386

C VI.1
C V1.1
C THIS SUBROUTINE FINDS A MIDPOINT FOR A LINE THAT V1.1
C BEGINS ON P(1) AND ENDS ON P(2). VI.1
C THIS NEW POINT IS CHECKED BY SUBROUTINE HYDE. VI.1
C IF IT IS HIDDEN THEN P(I)-P3 Vi.1
C IF IT IS NOT HIDDEN THEN P(J)-P3 V1.1
C THIS ALGORITHM IS ITERATED INT TIMES. V1.1
C UPON LEAVING EXTEND- P(I) WILL CONTAIN THE RESULT. V1.1
C VI.1
C NOTE: P ARRAY IS CHANGED BY THIS SUBROUTINE. Vi.1
C Vi.1
C VI.]1

DO 3 IN-1,INT VI.1
DO 1 L-I,3 V1.1

1 P3(L)-(P(L,2)+P(L,I))/2.0 VIA
NUM-NIE(IELP) V1.1
DO 2 IM-1,NUM VIi.
KK-IE(IM, IELP) VI.1
IF(KK.LE.30) CALL HYDE(KK,P3,IFLAG) V1.1
IF(KK.GT.30) CALL HIDE(KK,P3,IFLAG) VIAi
IF(IFLAG.EQ.1) GO TO 10 Vi.1

2 CONTINUE Vi. 1
10 N-1] Vi 1

IF(IFLAG.EQ.1) N-J Vi.1
DO 3 L,-1,3 Vl.i

3 P(L,N)-P3(L) Vi.1
RETURN VIi.
END VI.1
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SUBROUTINE GENDCM(CAMERA, FOCUS, D, ICODE) V1.2
C ********************************************** Vi.1I
C THIS SUBROUTINE GENERATES A DIRECTION COSINE MATRIX. VI.1i
C Vi.1

DIMENSION CAMERA(3),FOCUS(3),Z(3),D(3,3) Vi.1i
SUM - 0.0 VI.A
SI-1.0 V1.2
IF (FOCUS(i).NE.CAMERA(I).OR.FOCUS(2).NE.CAMERA(2) GOTO 50 V1.2
SI-.SIGN(I.,CAMERA(3)-FOCUS(3)) V1.2
DO 40 1-1,3 VI.A
DO 40 J-1,3 VI.1
D(I,J)=O.0 VI.1

40 CONTINUE VI.1.
D(1,I)-SI V1.2
D(2,2)-1. V1.2

D(3,3)-SI V1.2
GO TO 999 V.IA

50 IF (ICODE.LT.0) SI--I.O V1.2
C VlIA

DO 100 1-1,3 Vi.1
Z(I) - FOCUS(I) - CAMERA(I) VI.1

100 SUM - SUM + Z(I)*Z(I) ViA
SUM - SQRT(SUM) Vi.1
DO 200 1-1,3 VIi.

200 Z(I) - Z(I)/SUM Vi.1
C VI.A

XNORM - SQRT(Z(i)*Z(1) + Z(2)*Z(2)) VI.1
C Vi.1
C FILL IN FIRST ROW OF D VI.1
C VI.1

D(I,I) - Z(2)/XNORM*SI V1.2
D(I,2) - -Z(1)/XNORM*SI VI.2
D(1,3) - 0.0 Vi.1

C VI.A
C FILL IN SECOND ROW OF D VI.1
C VI.A

D(2,1) - Z(1)*Z(3)/XNORM*SI V1.2
D(2,2) - Z(2)*Z(3)/XNORM*SI VI.2
D(2,3) - -XNORM*SI VI.2

C VI.A
C FILL IN THIRD ROW OF D VI.A
C Vl.1

DO 300 1-1,3 VI.1
300 D(3,I) - Z(I) VI.1

999 CONTINUE VI.1
RETURN V1.1
END Vi.1.
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SUBROUTINE IIIDE%*KK, P3, IFLAG) V1.1
COMMON/POLYGON/NPLANE,KFLAG,NPPP(90),PO(3,4,60),P(3,4,60), V1.1

*CONVEC(2,4,90),POS(2,90),SIGN(90) V1.1
COMMON/ELLIPSE/NSTEPS(90),IELP,A(3,3,30),SEGLP(3,90),VP(3), V1.1

*D(3,3,90),DVP(3,3),RA(3),NSEG,SEGLPO(3,90) V1.2
DIMENSION P7(2) ,PP(3) VI.I
DIMENSION P3(3) ,P4(3) V1.1
REAL PPRIME(3),NPRIME(3) V1.1
CALL TRANSi(P3,P4) Vi.1
P7(i)-P4(1)/P4(3) Vi.1
P7(2)-P4(2)/P4(3) Vi.1
CALL TPOINT(P7,KK,IFLAG) Vi.1
IF(IFLAG.EQ.2) RETURN V1.1

C Vi.1
C POINT IS INSIDE POLYGON CHECK TO SEE Vi.1
C IF POLYGON OR POINT IS CLOSER TO VIEW'POINT. Vi.i
C CALCULATE TAU. Vi.1
C Vi.1

DO 5 1-1,3 Vi.1
PPRIME(I)-D( , I ,KK) Vi.1
IF (ABS(PPRT ME(I)).LT.1.E-i1) PPRIME(I)-.OOOOO1 V1.2

5 CONTINUE Vi.1
CALL MAT(DVP,PPRIME,NPRIME, 3,3,1,3,3,3) Vi.1
DO 10 J-1,3 VI.1

10 PP(J)-P(J,i,KK-30)-VP(J) Vi.1
CALL MAT(DVP,PP,PPRIME,3,3,1,3,3,3) V1.1
CALL DOT(NPRIME,PPRIME,P5,1,1,3) V1.1
CALL DOT(NPRIME,P4,P6,i,i,3) Vi.1I
I FLAG-? Vi.1
IF(P5/P6.GE. .99999999) RETURN VI.1
I FLAG-i Vi.1
RETURN Vi.i
END Vi.1
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SUBROUTINE.HYDE(N,R, IFLAG) Vill
C Vill
C Vill
o, VIA]
-C SUBROUTINE HYDE DETERMINES IF A POINT IS HIDDEN BY Vi

C ANOTHER ELLIPSOID. Vi.1.
'C Vill.
'C VIA]

C Vi.1.
C N- POSSIBLE HIDING ELLIPSOID NUMBER. Vill
C R- VECTOR TO PLOTTING POINT. V1i
C IFLAG- FLAG THAT INDICATES HIDDEN LINE OR NOT. VIA]
C IFLAG - 2- NOT HIDDEN Vill
C IFLAG - 1- HIDDEN Vi.].
C Vill.

COMMON/ELLIPSE/NSTEPS(90),IELP,AA(3,3,30),SEGLP(3,90),VP(3), Vill
*D(3,3,90),DVP(3,3),RA(3),NSEG,SEGLPO(3,90) Vi.2
DIMENSION Pi(3),P2(3),R2(3),S(3),V(3) VIA]
DIMENSION MU(3),M(3,2),P(3),SON(3),SOI(3) V1.2
DIMENSION DD(3,3),VP1(3) Vill.
DIMENSION R(3) Vi.1.
REAL M , MU , MAG Vill.

C ASSUME NOT HIDDEN. Vill.
I FLAG-2 V1i

C VIA]
C *********************************VillI

C Vill
C PUT SEGLP(N) IN N'S FRAME. Vill.
C PUT SEGLP(M) IN N'S FRAME. VIA]
C PUT R2 IN N'S FRAME. V1.1.
C PUT VIEWJ POINT IN N'S FRAME. VIA]
C Vi.1
C *********************************Vill.

DO 4 1-1,3 V1.2
SON(I) - SEGLP(I,N) + SEGLPO(I,N) V1.2

4 S01(I) - SEGLP(I,IELP) + SEGLPO(I,IELP) V1.2
CALL MAT(D(i,i,N) ,SON,Pi,3,3,i,3,3,3) Vi.2
CALL MAT(D(i,1,N) ,SOI,P2,3,3,i,3,3,3) Vi.2
IF(IELP .LE. 30) GO TO 55 V1.1.
DO 56 1-1,3 VIA]
DO 56 J-1,3 VIA]

56 DD(I,J) - D(I,J,N) VIA]
GO TO 57 Vi.1.

55 CONTINUE Vi.1.
CALL DOTT(D(i,i,N) ,D(i,I,IELP) ,DD,3,3,3) VIA]

57 CONTINUE VIA]
CALL MAT(DD,R,R2,3, 3,1,3,3,3) VIA]
CALL MIAT(D(i,].,N) ,VP,VPi,3,3,i,3,3,3) Vi.1.
HAG - 0.0 Vi.].

C VIA]
C *. *VIA]

C VIA]
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C FIND VECTORS S,V,AND MU. V1.1
C MU WILL BECOME A UNIT VECTOR IN VECTOR M'S DIRECTION V1.1
C OR IN M't OPPOSITE DIRECTION. V1.1
C V1.1
C *********************************Vi. 1
C V1.1

DO 1 1-1,3 V1.1
S(I) - P2(I) + R2(1) - P1(I) V1.1

MUMI - 5(I) - V(I) V1.1
1 MAG - MAG + MU(I)**2 V1.1
MAC - SQRT(MAG) V1.1

C V1.1
C *********************************Vi. 1
C V1.1
C MAKE MU A UNIT VECTOR. V1.1
C V1.1
C *********************************Vi. 1
C V1.1

DO 2 1-1,3 VIA1
2 MU(I) - MU(I) / MAG V1.1
A - AA(1,1,N) V1.1
B - AA(2,2,N) V1.1
C - AA(3,3,N) V1.1
IF(ABS(MU(1)).GT. .000000001) CO TO 10 V1.1
IF(ABS(MU(2)).GT. .000000001) GO TO 20 V1.1
CALL Z(MU,A,B,C,S,M,JFLAG) V1.1

30 IF(JFLAG.EQ.1) RETURN V1.1
C V1.1
C *********************************VI.1

C V1.1
C FIND P AND COMPARE M TO P TO DETERMINE WHAT POINT V1.1
C IS CLOSER TO THE VIEW POINT. VI.1
C VI.1

C Vi.1
DO 3 1-1,3 VI.1

CAPLL- DO(PM- ()RES~L,l1) VI.1
CALL DOT(P,M(1,2),RESLT2,1,l,3) VI.1

IF(N.EQ.IELP) CO TO 400 VI.1
IF(RESLT1 .GT.O.000000001) IFLAG-l VI.

41 IF(RESLT2.GT.O.000000001) IFLAC-1 V1.1I
RETURN V1.1

10 CALL XYZ(MU,A,B,C,S,M,JFLAC) VI.1
CO TO 30 V1.1

20 CALL YZ(MU,A,B,C,S,M,JFLAG) V1.1
CO TO 30 V1.1I

400 IF(ABS(RESLT2).GT.ABS(RESLT1)) CO TO 41 VI..1
RES LT2-RESLT 1 V1.1I
CO TO 41 V1.1
RETURN VI.1
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END v1. 1
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SUBROUTINE INPUT(CTIME) v1. 1

COMMON/PLTT/SFACTR, INT,TIME, ICOLOR(91) ,OFSETX,OFSETY, ZTIME Vi.1

COMMON/INTERS/ NIE(9O) ,IE(9O,90) V1.1

COMMON/ELLIPSE/NSTEPS(9O),IELP,A(3,3,3O),SEGLP(
3 ,9O),VP(3), V1.1

*D (3,3, 90) ,DVP(3, 3) ,RA(3) ,NSEG ,SEGLPO(3,90) V.

C0MMON/POLYGON/NPLANE,IFLAG,NPPP(9O),PO(
3 ,4,6O),P(3 ,4 ,6 0), 1.

*CONVEC(2,4,90) ,POS(2,90) ,SIGN(90) V.

COMMON/ATB/PL(17, 30) Vi.1

DIMENSION BD(24,40) V1.1

DIMENSION DD(3) VI.1

COMMON/DBUG/IDEBUG(80) ,NISG,DEVFLGV,ONLINE,TERM,BDRS ,OFLINE Vi.1I

COMMON/VIEWP/VPO(3) ,DVPO(3,3) ,IVP,VP2(3) V1.1

COMMON/CONECT/ NP,MPL(3 ,5,60) V1.1

COMMON /REMOVE/NPREM, IREMOV(30) V1.1

DOUBLE PRECISION CTIME,ZTIME VI.1

INTEGER DEVFLG ,ONLINE, TERM, BDRS ,OFLINE 80386

IF(IFLAG.NE.1) GO TO 600 V1.1

READ(5,70) NFAST,NPREM,NISG V1.1i

WRITE(6 ,70) NFAST,NPREM,NISG Vi.1

READ(5,72)(IREMOV(I),I-1,NPREM) Vi.1

WRITE(6,72)(IREMOV(I) ,I-1,NPREM) V1.1

72 FORMAT(3(4012/)) Vi I

READ(i,END-800) NSEG,NP,PL,BD, (((MPL(I,J,K),I-i,3), J-1,5),K vi

*-1,30) Vi.I

C Vi.1

39 READ(1,END-700) TIME, ((SEGLP(I,J), 1-1,3), J-1,30), V1.1

*(((D(I,J,K), 1-1.3), J-1,3), K-1,30) Vi.1

ITIME-TIME*100OO000. +.5 Vi.1

ZTIME-ITIME/iOOOO0. DO Vi.1

C Vi.1

70 FORMAT(312) Vi.i

IF(ZTIME.LT.CTIME) GO TO 39 Vi.1

READ(5,40) NSP V.IA

40 FORMAT(I2) V1.1

IF(NSP.EQ.O) GO TO 46 VI.1

DO 45 L-i,NSP Vi.1

K-NP+L V1.i

I I-30+NP+L V1.1

READ(5,41) NPPP(II),MPL(1,1,K) VI.1

41 FORMAT(I1,I2) Vi.1

NSIDES-NPPP(II) Vi.1

DO 45 J-1,NSIDES V1.1

READ(5,42) (PO(I,J,K),I-I,3) Vi.1

42 FORMT (3 Fl0.O0) VI.1

45 CONTINUE V1.i

46 NPLANE-NP+NSP Vi.1

DO 100 J-i,NSEG V1.1

DO 100 1-1,3 Vi.1

100 A(I,I,J)-i.O/BD(I,J)**2 Vi. 1

DO 200 J-1,NSEG Vi.1

CALL DOT(D(i,1,J) ,BD(4,J) ,DD,3,i,3) V1.1

DO 200 1-1,3 Vi.1
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200 SEGLPO(I,J)- DD(I) V1.2
IF(IDEBUG(3).EQ.1) WRITE(6,6N NSEG,NPLANE Vi.1.

6 FORMAT(1H1,'NUMBER OF SEGMENTS - ',12,', NUMBER OF PLANES - ,12) Vi.1.
NSEG - NSEG-NJAST Vi.].
READ(5,301) (]COLOR(I),I-1,30) V1.1

301 FORRAT(8(5X,15)) V1.1
II-NPLANE+30 .vi.1.

READ(5,301) (ICOLOR(I) ,I-31,90) V1.1.
READ(5,301) ICOLOR(91) Vi.1.
IF(IDEBUG(3),.EQ.i) WRITE(6,71) NSEG Vi.1.

71 FORI4AT(1X,'TIIE NUMBER OF SEGMENTS TO BE PLOTTED - ',12) Vi.1.
READ(5,i) (NSTEPS(IPP) ,IPP-i,NSEG) Vi.1.
READ(5,i) (NSTEPS(IPP+30) ,IPP-i,NPLANE) Vi.1.

1 FORMAT(3012) vi.1.
IF(IDEBUG(3).EQ.i) WRITE(6,2) (NSTEPS(IPP),IPP-i,NSEG) Vi.1.

2 FORMAT(1OX,'NUMBER OF DIVISIONS ALONG A RADIUS',/2X,3013) Vi.1.
IF(IDEBUG(3).EQ.i) WRITE(6,55) (NSTEPS(IPP+30),IPP-i,NPLANE) Vi.1.

55 FORIAT(1OX,'NUMBER OF DIVISIONS ALONG A SIDE ",/2X,3013) VIA]
READ(5,ii) INT,SFACTR Vi.1.

11 FORMAT(I3,7X 1 0.O2) Vi,].
WRITE(6,ii) INT,SFACTR VIA]
READ(5,901) OFSETX,OFSETY Vi.1.
IRITE(6,901) OFSETX,OFSETY VIA]

901 FORMAT(2F10.0) ViAi
IF(IDEBUG(3).EQ.i) WRITE(6,902) OFSETX,OFSETY V1.1.

902 FORMAT(iX,'OFSETX- ',FIO.3,4X,'OFSETY- ',F10.3) Vi.1.
IF(IDEBUG(3).EQ.i) WRITE(6,12) SFACTR1 INT Vi.1.

12 FORIAT(1X,'SCALE FACTOR - ',F10.2,2X,' ITERATION NUMBER - ',13) Vi.].
READ(5,13) VP,RA,IVP,ICODE Vi.1.

13 FORMAT(6F10.O,2110) V].1
c V1.1.
C ICODE - C ROLL, PITCH, AND YAW ANGLES &RE SUPPLIED IN RA ARRAY. VIA]
c V].1
C ICODE - 1 DIRECTION COSINE MATRIX SUPPLIED AS INPUT.RA ARRAY IS 1ST V1.].
C ROW OF MATRIX.THE NEXT CARD CONTAINS THE 2ND AND 3RD ROWS VIA]
C V1.1.
C ICODE - 2 POINT AT WHICH VIEWPOINT Z-AXIS IS TO AIM IS SUPPLIED V].1L
C IN RA ARRAY. Vi.1.
C Vi.1
C ICODE --2 SAME AS ICODE-2, EXCF?T THE POSITIVE Z-AXIS IN THE ATB V1..2
C SIMULATION IS UP. V1.2
C Vi.1.

IF(ICODE .NE. 0) GO TO 500 Vi.1.
IF(IDEBUG(3).EQ.i) WRITE(6,4) VP,RA V1.].

4 FORMAT(lX,'VIEWPOINT VECTOR (',FIO.I, ', ',FiO.i,',' 1Fl0.i,')'/iX V1.1.
1'ROTATION OF VIEWPOINTr RELATIVE TO INERTIAL COORDINATE SYSTEM'/.X VIA]
2'THESE ROTATIONS MUST BE DETERMINED BY PERFORMING ROLL MOTION FIRS VIA.]
3T'/1X'THEN A PITCH MOTION AND THEN THE YAW MOTION'/IOX Vi.].
4'ROLL - ',FiO.i,iX,'DEG.',5X,'PITCHi- ',FiO.i,iX,1 DEG.', Vi.].
55X,'YAW - ',F]O.i,iX,'DEG.') VIA]
CALL ORCYPR(DVPIRA)1)2,3) Vi.1.
GO TO 550 Vi.].
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500 IF (IABS(ICODE).EQ.2) CALL GENDCM(VP,RA,DVP,ICODE) V1.2
IF (IABS(ICODE).EQ.2) GO TO 550 V1.2
DO 501 JJJ-I, 3 Vi.1.

501 DVP(1,JJJ) - RA(JJJ) V1.1.
READ(5,].3) ((DVP(I,J),J-1,3),I-2,3) V1.1
WRITE(6 , 13) ((DVP(I,J) ,J-1,3) ,I-2 ,3) Vi.1.
IF(IDtBUG(3).EQ.1) WRITE(6,].5) (VP(I),I-.,3) VIA.

15 FORMAT(' VIEW POINT VECTOR (F1.,'FOi',F1.,)./ Vi.1.
-'VIEW POINT ORIENTATION DEFINED IN DIRECTION COSINE MATRIX FORM Vi.1.

V1.1
550 CONTINUE Vi.1

DO 80 J-1.,3 VIA]
VPO(J)-VP(J) VIA)
DO 80 1-1,3 VI.1

80 DVPO(J,I)-DVP(J,I) Vi.1.
IF(IFLAG .NE. 1) RETURN V1.1]
IF(IDEBUG(3) .EQ.i) WRITE(6,60) Vi.1.

60 FORMAT(IX, '********************'/,lX, Vi.1.
)'VIEWPOINT DIRECTION COSINE MATRIX') VI.1.
IF(IDEBUG(3).EQ.i) WRITE(6,53)((DVP(I,J),J-.,3),I-.,3) V1.1.
IF(IDEBUG(3).EQ.1) WRITE(6,54) VI.1.
DO 20 IKE-i .NSEG Vi.1.
IF(IDEBUG(3).EQ.1) WRITE(6,50) IKE,(SEGLP(I,IKE),I-.,3) Vi.1.

50 FORMAT(IX, '********************'/].X'SEGMENT # ',13,5X,'SEGLP -Vi.1.

-FIO.3,2(','FiO.3),l,'//,lX,'A MATRIX' ,T5O,'DIRECTION COSINE MATRIX Vi.1.
- #/) Vi.1.
DO 400 111-1,3 Vi.1.
IF(IDEBUG(3).EQ..) WRITE(6,51) (A(III,J,IKE),J-1,3),(D(III,J,IKE), Vi.1

+J-1.,3) VI.1.
400 CONTINUE Vi.].
I FORNAT(3(2X,F8.5),T50,3(2X,F9.6)) Vi.1.
$3 FORMAT(3(2X,F9.6)) Vi.1.

IF(IDEBUG(3).EQ.1) W4RITE(6,54) Vi.1.
54 FORM4AT(1X,/, 1X'********************') V1.1.
20 CONTINUE Vi.1.

RETURN V1.1.
600 CONTINUE VI.1.

IF(ZTIME.LT.CTIME) GO TO 675 V1.1.
IF(ISW)..EQ.0) GO TO 680 Vi.).
DO 650 J=].,NSEG Vi.1.
CALL DOT(D(I, ),J) ,BD(4,J) ,DD,3,I,3) Vi.1.
DO 650 1-1,3 Vi.).

650 SEGLPO(I,J)- DD(I) V1.2
isw1-0 Vi.1.
I FLAG-S Vi.1.
RETURN V).1)

675 READ(I,END-700) TIME,((SEGLP(I,J),-.,3),..1,30), VI.).
* (((D(I,J,K), 1-1,3), J-i,3), K-1,30) Vi.1.

ITIME=TIME*).000000 .4.5 VI.1.
ZTIME-ITIME/1000000. DO Vi.1.

C V1.).
ISWi-1 V].1
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GO TO 600 VIA1
700 WRITE(6,720) VIA1
720 FORMAT(lX,'END OF DATA REACHED.') VIA

ISWN1I VIA1
STOP V1.1

800 rRITE(6,820) VIA1
820 FORMAT(1X,'NO DATA ON TAPE.') VIA1

STOP v1.1
680 IFLAG-10 V1.1

RETURN V1.1
END Vi.1.
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SUBROUTINE LSEGINT(P1,P2,R1,R2,IFLAG) V1.1
C v1.1
C THIS SUBROUTINE DETERMINES IF TWO LINE SEGMENTS, P1P2 AND R1R2, VI.1
C INTERSECT. V1.1
C ALL PARALLEL LINE SEGMENTS,WHETHER COINCIDENT OR NOT, ARE V1.1
C CONSIDERED TO BE NON-INTERSECTING. V1.1
C CASE 1 IS CONSIDERED TO BE THE REGULAR CONFIGURATION. Vl.1
C THE SPECIAL CASES ARE AS FOLLOWS: V1.1
C 2) ONE LINE IS VERTICAL V1.1
C 3) BOTH LINES ARE VERTICAL V1.I
C 4) BOTH LINES ARE HORIZONTAL VI.I
C 5) BOTH LINES HAVE THE SAME NON-ZERO SLOPE V1.1
C 6) ONE LINE IS VERTICAL, THE OTHER IS HORIZONTAL VL.1
C VI.1
C V1.1
C IFLAG - 1 INDICATES INTERSECTION; IFLAG - 0 INDICATES NO INTERSECTION. V1.I
C V1.1.

DIMENSION P1(2),P2(2),R1(2),R2(2),P(4,2),T(2) V1.1
REAL M(2) Vl.I
I FLAG-O VIAl

C VI.I
C SET UP ARRAYS V1.1

DO 1 1-'1,2 V1.1

P(2,I) - P2(I) Vi.1

1P(4,I) - R2(I) V1.1

C V1.1
C DETERMINE IF CASE 3 V1.1

IF(ABS(P(1,1)-P(2,1)) .LT.1.E-I1.AND.ABS(P(3,l)-P(4,1)) .LT. V1.1
+1.E-11) RETURN Vl.1

C Vl.1
C DETERMINE IF CASE 4 VI.1

IF(ABS(P(1,2)-P(2,2)) .LT.l.E-11.AND.ABS(P(3,2)-P(4,2)).LT. VI.I
+1.E-11) RETURN VI.1

C VI.1.
C DETERMINE IF CASE 6 Vi.1.

DO 2 1-1,2 V1.1
J - 3-I Vl.1
IF(ABS(P(1,I)-P(2,I)) .LT.I.E-ll.AND.ABS(P(3,J)-P(4,J)) .LT. V1.1

+i.E-1i) GO To 10 VIA]
2 CONTINUE VI.1

C VI.1.
C DETERMINE IF CASE 2 VI.1.

IF(ABS(P(i,l)-P(2,i)) .LTAl.E-il.OR.ABS(P(3,l).P(4,1)) .LT. Vi.1.
+1.E-11) GO To 6 V1.1
GO TO 5 Vi.1.

6 DO 3 1-1,4 Vi.i
TEMP - P(I,I) Vl.1

3 P(I,2) - TEMP Vl.i
C Vl.i
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C REGULAR PROCEDURE VIA1
5 DO 4 1-1,2 VIA1
Il1-2*1 VIA1
12 - 2*1 - 1 V1.1

C V1.1
C CHECK FOR CASE 5 V1.1

IF(ABS(M(1)-M(2)).LT.1.E-11) RETURN V1.1
X - (P(3,2) - P(1,2) + M(1)*P(1,1) -M(2)*P(3,1))/(M(l) -M(2)) VIA1
DO 7 1-1,2 VI.1

7 T(I) - (X - P(2*I-1,1))/(P(2*I,1) -P(2*I-1,1)) VIA1
20 IF(T(1).GT.O .AND. T(2).GT.O .AND. T(1).LT.1 .AND. T(2).LT.1) VIA1

- IFLAG-1 VIA1
RETURN VIA1

C VIA1
C CASE 6 PROCEDURE V1.1

10 IF(ABS(P(1,1)-P(2,1)).LT.1.E-11) GO TO 11 V1.1
J-1 VIA1
1-2 V1.1
GO TO 12 VIA1

11 I-1 VIA1
J-2 VIA1

12 T(1) - (P(3,J) - P(1,J))/(P(2,J) - P(1,J)) V.I'
T(2) - (P(1,1) - P(3,I))/(P(4,I) - P(3,1)) VIA1
GO TO 20 V1.1
END VIA]
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SUBROUTINE MAT(A,B,C,LL,MM,NN,JA,JB,JC) V1.1
CREV 03 05/31/73 V1.1

o PERFORMS MATRIX M4ULTIPLICATION C - AB. V1.1
o V1.1
C ARGUMENTS: V1.1
C A: MATRIX OF SIZE (L,M). V1.1
C B: MATRIX OF.SIZE (M,N). VI.1
C C: PRODUCT MATRIX OF SIZE (L,N). VI.1
C L,M,N: SIZES OF MATRICES A,B,C. V1.1
C LA,LB,LC: 1ST DIMENSION OF A,B,C IN CALLING PROGRAM. V1.1
C VIA1

DIMENSION A(JA,1),B(JB,1),C(JC,1) V1.1
DO 20 L-1,LL V1.1
DO 10 N-1,NN V1.1
S - 0.0 V1.1
DO 5 M-1,MM V1.1

5 S-S+A(L,M)*B(M,N) V1.1
C(L,N)- S V1.1

10 CONTINUE V1.1
20 CONTINUE V1.1

RETURN V1.1
END V1.1
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SUBROUTINE NFRAME Vl.1
C v1.1
C THIS ROUTINE PERFORMS THE END OF FRAME HANDLING FOR THE BDRS V1.1
C, V1.1

COMMON/DEVICE/IDEF,IOPORTI MODEL 80386
INTEGER*2 ENDFRA , SK,STATUS V1.1
DATA ENDFRA,MASK/Z'FFFF' ,Z'FFFF'/ 80386

C CALL DOLWH(8,1,ENDFRA,MASK,STATUS) 80386
C CALL PLOTS(M,N,LU) 80386

CALL PLOT(O.0,O.0,-999) 80386
RETURN V1.1
END V1.1
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SUBROUTINE OVERLAP(III ,KKK,MFLAG) V1.1
DIMENSION P1(2),P2(2),R1(2),R2(2) V1.1
DIMENSION P22(2) V1.1
COMMON/POLYGON/NPLANE,IFLAG,NPPP(90),PO(3,4,60),P(3,4,60), V1.1

*CONVEC(2,4,90),POS(2,90) ,SIGN(90) VI.1
C V1.1
C OVERLAP TAXES OBJECTS I AND K AND TESTS FOR ANY OVERLAP ON THE Vi. 1
C PROJECTION PLANE. V1.1
C MFLAG WILL BE RETURNED TO INDICATE IF OVERLAP OR NOT. V1.1
C MFLAG-O MEANS NO OVERLAP V1.1
o MFLAG-1 MEANS OVERLAP V1.1
C V1.1

I - III V1.1
K - KKK V1.I

5 CONTINUE VI.1
DO 10 J-1,2 V1.1

10 P22(J) - POS(J,K) VI.1
C V1.1
C CO AROUND THE RINGS VI.1
C V1.1

NPTS1 - NPPP(I) V1.1
NPTS2 - NPPP(K) V1.1I
DO 200 J-1,NPTS2 V1.1
CALL TPOINT(PP2, I,MFLAG) V1.1
IF(MFLAG.EQ.1) RETURN V1.1
DO 200 N-1,2 V1.1

200 P22(N) - P22(N) + CONVEC(N,J,K) V1.1
C V1.1
C CHECKED ALL POINTS AND FOUND THEY WERE ALL OUTSIDE. VI.1
C VI.1
C NEXT, CHECK FOR INTERSECTING LINE SEGMENTS. V1.1
C V1.1

DO 60 11-1,2 V1.1

60 R1(II) -POS(II,K) V1.1.
DO 61 L-1,NPTS1 VI.1.
DO 62 11-1,2 V1.1

62 P2(11) -21(I1) + CONVEC(II,L,I) V1.1.
DO 63 J-1,NPTS2 VI.1.
DO 64 11-1,2 V1.].

64 R2(II) - R1(II) + CONVEC(II,J,K) VI.1
CALL LSEGINT(P1,P2,R1,R2,MFLAG) VI.1
IF(MFLAG .EQ. 1) RETURN VI.].
R1(1) - R2(1) V1.1

63 R1(2) - R2(2) Vl.1
p1(1' - 22(1) V1.].

61 P1(2) - P2(2) V1.1.
IF(I .NE. III) RETURN V1.1.
I - KKK Vi.1.
K - III VIA]
GO TO 5 V1.1
END V1.1
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SUBROUTINE PLPLN(SEG, INDEX2) V1.1
C ************************v1.1

C V1.1.
C THIS SUBROUTINE PLOTS THE PLANES. V1.1
C V1.1
C ************************V1.i

COMMON/ELLIPSE/NSTEPS(90),IELP,AA(3,3,30),SEGLP(3,90),VP(3), V1..1
*D(3,3,90),DVP(3,3),RA(3),NSEG,SEGLPO(3,90) V1.2
C0OMMON/POLYGON/NPLANE,IFLAG,NPPP(90),PO(3,4,60),P(3,4,60), Vi.1.

*CONVEC(2,4,90) ,POS(2,90) ,SIGN(90) V1.1
COMMON/DBUG/IDEBUG(80) ,NISG,DEVFLGONLINE,TERM,BDRS ,OFLINE Vi. 1
DIMENSION SEG(3,3333) V1.1.
INTEGER DEVFLC,ONN, TER.M,BDRS ,OFLINE V1.1
'COM4MON/PLTT/SFACTR, INT,TIME,ICOLOR(91) ,OFSETX,OFSETY,ZTIME Vi.].
COMMON /REMOVE/NPREM, IREMOV(30) V1.1
DOUBLE PRECTSION ZTIME 80386
IF(NPLANE .EQ. 0) RETURN V1.1
SEG(1,1) - 0.0 V1.1
SEG(2,1) - 0.0 V1.1
SEG(3,1) - 0.0 Vi.1.
DO 500 LL-1,NPLANE Vi.].
DO 100 I-1,NPREM Vi.1.
IF (LL.EQ.IREMOV(I)) GU TO 500 Vi.].

100 CONTINUE Vi.1.
L - LL + 30 Vi.1.
IF(DEVFLG.EQ.OFLINE.OR.DEVFLG.EQ.BDRS) CALL COLOR(ICOLOR(L)IIERR) 80386
NUM - NPPP(L)*NSTEPS(L) + 1 V1.1
A - ]./NSTEPS(L) Vi.1.
NSIDES - NPPP(L) VIA]
DO 400 K-1,NSIDES Vi.1.
KK - K + 1 Vi.].
IF(K .EQ. NSIDES) KK-. VI.].
I11 - (K-].)*NSTEPS(L) + 2 Vi.1.
12 - Ii + NSTEPS(L) - I V1.].
DO 400 1-11,12 V1.1.
DO 400 J-1,3 Vi.1.

400 SEG(J,I) - SEG(J,I-1) + A*(P(J,KK,LL)-P(J,K,LL)) Vi.1.
IPEN - 3 V1.1.
IELP - L, VIA
CALL PNTPLT(SEG(].,1),IPEN,INDEX2,NUM) VI.1

500 CONTINUE Vi.1.
RETURN Vi.1.
END Vi.1.
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SUBROUTINE PNTPLT(SEG,IPEN, INDEX2,NPTS) V1.1
C ************************V1.1

C Vill1
C POINT PLOT SUBROUTINE. Vill
C Vill
C ************************V.i

COMMON/PLTT/SFACTR,INT,TIME,ICOLOR(91) ,OFSETX,OFSETY,ZTI4E Vill1
COM4MON/ELLIPSE/NSTEPS(90),IELP,A(3,3,30),SEGLP(3,90),VP(3), Vill

*D(3,3Ofn.),DVP(3,3),RA(3),NSEG,SEGLPO(3,90) V1.2
COMMON/INTERS/ NIE(90) ,IE(90,90) Vill
DOUBLE PRECISION ZTIME 80386
DIMENSION P(3),PP(3,2),PPP(3) V1.1
DIMENSION SEG(3,3333) V1.1
DATA YMIN/O.0/,YMAX/11.O/, IPLOT/l/ V1.1
DATA IFIRST/O/ Vill
DATA ITWO/2/, ITHREE/3/ Vill
IF (IFIRST,EQ.O) READ(5,1000)XMIN,XMAX Vill

1000 FORM4AT(2FI0.2) Vill
IF (IFIRST.EQ.0) WRITE(6,1001)XMIN,XMAX Vill

1001 FORMAT(' XMIN,XMAX-',2(iX,FIO.3)) Vill
I FIRST-i Vill
LFLAG-2 Vill
I FLAG-2 Vill
NEWPEN-O Vill
DO 100 IPNT-1,NPTS Vill
INUM4-NIE(IELP) Vill
IF(INUt4,EQ.0) GO TO 61 VIA1
DO 60 K-i,INUM Vill
KK'dIE(K, IELP) Vill
IF(KK.LE.30) CALL HiYDE(KK,SEG(1,IPNT),IFLAG) VIi
IF(KiX.GT.30) CALL HIDE(KK,SEG(1JIPNT),IFLAG) Vill
IF(IFLAG.EQ.i) GO To 61 V1.1

60 CONTINUE VIAi
61 IF(K.GT.INUM .OR. K.EQ.l) CO TO 62 V1.1

ITEMP - IE(i,IELP) Vi.1
IE(i,IELP) - IE(KIELP) Vill
IE(K,IELP) - ITEMP V1.1

62 IF(IFLAG .NE. LFLAG) THEN 80386
IF(IPNT.EQ.i) GO TO 70 80386
DO 250 IJ-1,3 80386
PP(IJ ,1)=SEG(IJ ,IPNT-1) 80386

250 PP(IJ,2)-SEG(IJ,IPNT) 80386
CALL EXTEND(PP, IFLAG,LFLAG) 80386
DO 260 IJ-1,3 80386

260 P(IJ)-PP(IJ,IFLAG) 80386
CALL TRANS1(P,PPP) 80386
X-* PPP(1)*SFACTR/PPP(3)+OFSETX 80386
Y-PPP(2)*SFAGTR/PPP( 3)+OFSETY 80386
IF(LFLAC.EQ.1) CO TO 350 80386
IF (X.GE.XMIN.AND.X.LE.XMAX.AND. 80386

1 Y.GE.YMIN.AND.Y.LE.YMAX) GO TO 261 80386
CALL CLIP(X,Y,XSAV,YSAVXMIN,XMAX,YMIN,YMAX,ITWO,IPLOT) 80386
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NEWPEN-- 3 80386
GO TO 265 80386

261 CONTINUE 80386
IF (IPNT.NE.1) 80386

1 CALL PREPLT(X,Y,XSAV,YSAV,XMIN,XMAX,Y41N,YMAX, IPEN,NEWPEN)80386
CALL PLOT(X,Y,2) 80386
IPLOT-1 -80386
NEWPEN-3 80386

265 CONTINUE 80386
IPEN-3 80386
XSAV-X 80386
YSAV-Y 80386
LFLAG-1 80386
GO TO 100 80386

350 CONTINUE 80386
IF (X.GE.XMIN.AND.X.LE.XMAX.AND. 80386

1. Y.GE.YMIN.AND.Y.LE.YMAX) GO TO 351 80386
CALL CLIP(X,Y,XSAV,YSAV,XMIN,XMAX,YMIN,YMAX,ITHREE,IPLOT) 80386
NEWPEN-- 2 80386
IPEN-3 80386
GO TO 355 80386

351 CONTINUE 80386
IF (IPNT.NE.1) 80386

1 CALL PREPLT(X,Y,XSAV,YSAV,XMIN,XMAX,YMIN,YMAX, IPEN,NEWPEN)80386
CALL PLOT(X,Y,3) 80386
IPLOT-1 80386
NEWPEN-2 80386
IPEN-2 80386

355 CONTINUE 80386
XSAV-X 80386
YSAV-Y 80386

ENDIF 80386
70 IF(IFLAG.EQ.1) THEN 80386

IPEN-3 80386
LFLAG-1 80386
GO TO 100 80386

ENDIF 80386
LFLAG-2 V1.1
CALL TRANS1(SEG(IIIPNT),PPP) V1.1
X-- PPP( 1)*SFACTR/PPP( 3)+OFSETX V1.1
Y-PPP(2)*SFACTR/PPP( 3)+OFSETY V1.1
IF (X.CE.XMIN.AND.X.LE.XMAX.AND. V1.1

1 Y.CE.YMIN.AND.Y.LE.YMAX) CO TO 71 V1.1
CALL CLIP(X,Y,XSAVYSAV,XMINXMIAX,YMIN,YMAX,IPEN,IPLOT) V1.1
NEWPEN- -2 V1.1
IPEN-3 V1.1
CO TO 75 V1.1

71 CONTINUE V1.1I
IF (IPNT.NE.1) VI.1

1 CALL PREPLT(X,Y,XSAVIYSAV,XMIN,XMAX,YMIN,YMAXIPEN,NEWPEN) VI.1
CALL PLOT(XYIPEN) V1.1
IPLOT=1 V1.1
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NEWPEN-2 v1.1
IPEN-2 vi. I

75, CONTINUE V1.1
XSAV-X V1.1
YSAV-Y v1.1

100 CONTINUE V1.1
RETURN v1.1
END v1.1
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SUBROUTINE POLYD V1.1
C V1.1
C POLYD GENERATES DIRECTION COSINE MATRICIES FOR THE POLYGONS. V1.1
C THE X AXIS OF THE POLYGON COORDINATE SYSTEM IS THE V1.1
C NORMAL VECTOR TO THE POLYGON SURFACE. V1.1
C Y VECTOR IS ALIGNED WITH ONE OF THE POLYGON SIDES. V1.1
C V1.1

COMMON/ELLIPSE/NSTEPS(90),IELP,A(3,3,30),SEGLP(3,90),VP(3), V1.1
*D(3,3,90),DVP(3,3),RA(3),NSEG,SEGLPO(3,90) V1.2
COMMON/POLYGON/NPLANE,IFLAG,NPPP(90),PO(3,4,60),P(3,4,60), V1.1
*CONVEC(2,4,90) ,POS(2,90) ,SIGN(90) V1.1
DIMENSION INDEX(6) ,D1(810) Vi.1
EQUIVALENCE (D, Dl) V1.1
DATA INDEX/3,6,7,1,2,S/ VI'1
DO 100 L-1,NPLANE V1.1
J-.9*L+262 V1.1
DO 20 1-1,3 V1.1
D1(J+I+2)-P(I,2,L)-P(I,1,L) Vi.1.

20 DI(J+I+5)-P(I,3,L)-P(I,1,L) V1.1
CALL CROSS(DI(J+3),D1(J+6),D1(J)) V1.1
SUMD1-0.O V1.1
SUMD2-0.O V1.1
DO 30 1-1,3 V1.1
SUMD1-SUMD1+D1 (J+I -1) **2 VIA1

30 SUMD2-SUMD2+Dl(J+I+2)**2 V1.1
SUMDl-SQRT(SUMDl) Vi. 1
SUMD2-SQRT (SUMD2) VIA
DO 40 1-1,3 V1.1
DI (J+I -1)-Dl(J+ - 1)/SUMDI V1.1

40 D1(J+I+2)-DI(J+I+2)/SUMD2 V1.1.
CALL CROSS(D1(J) ,Dl(J+3) ,D1(J+6)) V1.1
DO 50 1-1,3 Vi.1
TEMP-DI (INDEX(I )+J) VIA]
D1(INDEX(I)+J)-Di(INDEX(I+3)+J) Vi.1

50 D1(INDEX(I+3)+J)-TEMP Vi.1.
100 CONTINUE V1.1

DO 600 J-1,NPLANE Vi.1.
NUM - J + 30 V1.1
DO 600 K-1,3 VIAi

600 SEGLP(K,NUM) -P(K,1,J) V1.1
RETURN Vi.1.
END Vi.1.
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SUBROUTINE PREPLT(X,Y,XSAV,YSAV,XM4IN,XMAX,YMIN,YMAX,IPEN,NEWPEN) Vi. 1
VI. 1

'C V1.1
C THIS SUBROUTINE PERFORMS NECESSARY PEN MOVES FOR 1ST PLOT V1.1
C AFTER CLIPPING V1.1
C V1.1

Vi. 1
LOGICAL XOFF ,YOFF V1.1
IF (NEWPEN.NE. -2) RETURN V1.1

C V1.1
C OUTSIDE X AND/OR Y BOUNDARIES??? V1.1
C V1.1

XOFF-. FALSE. V1.1
YOFF-. FALSE. V1.1
IF (X.LT.XMIN.OR.XSAV.LT.XMIN.OR. V1.1
1 X.GT.XMAX.OR.XSAV.GT.XMAX) XOFF-.TRUE. V1.1
IF (Y.LT.YMIN.OR.YSAV.LT.YMIN.OR. V1.1
1 Y.GT.YMAX.OR.YSAV.GT.YMAX) YOFF-.TRUE. 1.

C VI.1
C DZTERMINE IF OFF TOP,BOTTOMRIGHT,OR LEFT SIDE OF PLOTTER V1.1
C V1.1.

IF (X.LT.XMIN.OR.XSAV.LT.XMIN) XLIMIT-XvIN V1.1
IF (X.GT.XMAX.OR.XSAV.GT.XMAX) XLIMIT-XMAX V1.1
IF (Y.LT.YMIN.OR.YSAV.LT.YMIN) YLIMIT-YMIN V1.1
IF (Y.GT.YMAX.OR.YSAV.GT.YMAX) YLIMIT-YMAX V1.1

C V1.1
C GET X AND Y POINTS DEPENDING ON WHAT BOUNDARIES OVER V1.1
C V1.1

IF (XOFF) YTEMP-YINTCP(X,Y,XSAV,YSAV,XLIMIT) V1.1
IF (.NOT.XOFF) YTEMP-YLIMIT VL.1
IF (YOFF) XTEMP-XINTCP(X,Y,XSAV,YSAV,YLIMIT) Vi.1.
IF (.NOT.YOFF) XTEMP-XLIMIT V1.1

C V1.1
C MOVE PEN UP TO THAT SPOT VI.1
C V1.1

CALL PLOT(XTEMPYTEMP, 3) V1.1
IPEN-2 V1.1
RETURN Vi.1.
END Vi. 1
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SUBROUTINE PRJELR Vl.1
C ************************v1.1

o Vi.1
C THIS SUBROUTINE PROJECTS ELLIPSOIDS ONTO THE PROJECTION PLANE. V1.1
C V1.1
C ************************V1.1

COMMON'/ELLIPSE/NSTEPS(9O),IELP,A(3,3,3O),SEGLP(3,90),VP(3), V1.1
*D(3,3,90) ,DVP(3,3) ,RA(3) ,NSEG,SECLPO(3,90) V1.2
COMMON/POLYGON/NPLANE,IFLAG,NPPP(90),PO(3,4,60),P(3,4,60), V1.1

*CONVEC(2,4,90),POS(2,90) ,SIGN(90) VIA1
DIMENSION DD(3,3),DDD(3,3),SS(3),S(3) V1.1

DIMENSION R(3,3),R2(2,3) V1.1
REAL LAMDA1 ,LAMDA2 ,M1 ,M2 V1.1
IF(NSEG .EQ. 0) RETURN VL.1
DO 100 I-1,NSEG V1.1
CALL DOTT(D(1,1,I),DVP,DD,3,3,3) V1.1
CALL MAT(A(1,1,I) ,DD,DDD,3,3,3,3,3,3) VI.1
CALL DOT(D(1,1,I) ,DDD,DD,3,3,3) Vi.1.
CALL MAT(DVP,DD,DDD,3,3,3,3,3,3) V1.1
DO 10 K-1,3 VIA1

10 SS(K) - SEGLP(K,I) - VP(K) + SECLPO(K,I) V1.2
CALL MAT(DVP,SS,S,3,3,1,3,3,3) V1.1
DO 30 11-1,3 V1.1
IF (ABS (S(IT)) LT.l.E-11) S(II)-1.O V1.2

30 CONTINUE V1.1
C V1.1.

CALL SOLVR(DDD(1,1),DDD(2,1),DDD(3,I),DDD(1,3),DDD(2,3),DDD(3,3). V1.1
*DDD(1,l),DDD(1,3),S,R(l,1),R(3,1)) VI.1
CALL SOLVR(DDD(1,2),DDD(2,2),DDD(3,2),DDD(1,3),DDD(2,3),DDD(3,3), V1

*DDD(2,2),DDD(2,3),S,R(2,2),R(3,2)) V1.1
CALL SOLVR(DDD(1,1)+DDD(1,2),DDD(2,1)+DDD(2,2),DDD(3,1)+DDD(3,2), V1.1
*DDD(1,3),DDD(2,3),DDD(3,3),DDD(11)+2.0*DDD(1,2)+DDD(2,2), V1.1
*DDD(1,3)+DDD(2,3),S,R(1,3),R(3,3)) V1.1
R( 2,1) -0.0 v1.1
R(l1,2)-O.O V1.1
R(2, 3)-R(1, 3) V1.1
DO 15 IK-1,3 Vi.1.
DO 15 IJ-1,2 VI.1

15 R2(,IJ,IK)-(S(IJ)+R(IJ,IK))/(S(3)+R(3,IK))-S(IJ)/S(3) Vi.1I
CALL SOLVA(R2,A11,A22,A12) VI.1.
TEMP-(A11+A22)**2-4. O*(A1I*A22 -A12**2) V1.1.
IF(TEMP.LT.0O) TEMP-O.O V1.1
TEMP-SQRT(TEMP) VI.1I
LA±DA1-(A11+A22+TEMP)/2 .0 '11.1
LAMDA2-(A11+A22-TEMP)/2 .0 VI.1.
RX1-A12 Vi.1.
RY1-LAMDA1 -All Vl.1
RX2-LAMDA2 -A22 V1.1.
RY2-A12 Vi.1.
LAIIDAI-ABS (LAMDAI) VI.1.
LAMDA2-ABS (LAMDA2) Vi.1.
M1-SQRT(1.O/(LAMDAI*(RX1**2+RY1**2))) V1.1
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M2-SQRT(1.O/(LAMDA2*(RX2**2+RY2**2))) VI.1
RXI=RX1*Ml V1.1
RX2-RX2*M2 V1.1
RY1-RY1*M1 V1.1
RY2-RY2*M2 V1.1

GONVEG(2, 1, E)--2.O*RY VI.1
CONVEC(21,,I)--2.O*RX2 V1.1
CONVEC(2,2,I)--2.O*RY2 V1.1

DO 20 IJ-1,2 V1.1
CONVEC(IJ,3,I) - -CONVEC(IJ,I,I) VI.1
CONVEC(IJ,4,I) - -CONVEC(IJ,2,I) V1.1

20 POS(IJ,I) - CONVEG(IJ,3,I)/2.O + CONVEC(IJ,4,I)/2.O+S(IJ)/S(3) V1.I
NPPP(I)'-4 V1.1
SIGN(l)-CONVEC(1,1,I)*CONVEC(2,2,I)- V1.1
1CONVEG(2,1,I)*CQNVEG(1,2,I) VL.1

100 CONTINUE V1.1
RETURN V1.1
END V1.1
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SUBROUTINE PRJPLY V1.1
C V1.1
C Vi.1
C V1.1
C THIS SUBROUTINE WILL SETUP THE CONVEC ARRAY. V1.1
C IT ALSO SETS UP THE POS AND SIGN ARRAYS. V1.1
C V1.I
C ARRAY P IS THE ORIGINAL POSITION VECTORS FOR THE POLYGONS V1.1
C IN THE INERTIAL REFERENCE SYSTEM. V1.I
C ARRAY CONVEC WILL CONTAIN THE CONTOUR VECTORS V1.1
C FOR PROJECTED POLYGONS. VI.1
C ARRAY POS WILL CONTAIN POSITION VECTORS FROM THE V1.1
C PROJECTION PLANE ORIGIN TO POLYGON POINT # 1. Vl.i
C ARRAY SIGN WILL CONTAIN THE SIGN THAT RESULTS FROM V1.1
C THE CROSS PRODUCT (P2-P1)X(P3-P2). ViA
C V1.1
C VI.1

COMMON/POLYGON/NPLANE,IFLAG,NPPP(90),PO(3,4,60),(3,4,60), V1.1
*CONVEC(2,4,90),POS(2,90) ,SIGN(90) V1.1
COMMON/ELLIPSE/NSTEPS(90),IELP,A(3,3,30),SEGLP(3,90),VP(3), VI.i

*D(3,3,90) ,DVP(3,3) ,RA(3) ,NSEG,SEGLPO(3,90) V1.2
DIMENSION PPP2(3),PP2(3),PPI(3) VI.I
IF(NPLANE.EQ.0) RETURN V1.I
DO 40 I-1,NPLANE V1.1
11-1+30 V1.I
NPTS-NPPP(II) V1.I
DO 35 K-1,NPTS V1.1
DO 10 J-1,3 Vi.1
PPP2(J)-P(J,K, I)-VP(J) Vl.1

10 CONTINUE V.1
CALL MAT(DVP,PPP2,PP2,3,3,1,3,3,3) Vl.1
IF(K.NE.1) GO TO 16 Vl.I
DO 15 J-1,2 V1.I
POS(J,II)-PP2(J)/PP2(3) V1.1

15 CONTINUE V1.1
GO TO 25 V1.1

16 DO 20 J-1,2 V1.1
20 CONVEC(J,K-1,II)-PP2(J)/PP2(3)-PPI(J)/PPI(3) V1.1
25 DO 30 J-1,3 V1.1
30 PP1(J)-PP2(J) VI. 1

IF(K.EQ.3) SIGN(II)-CONVEC(1,1,II)*CONVEC(2,2,11)- Vi.1
ICONVEC(2,1, II)*CONVEC(I,2,II) V1.1

35 CONTINUE V1.1
DO 40 J-i,2 V1.1
CONVEC(J,NPTS, II)-POS(J,II)-PP2(J)/PP2(3) VI.1

40 CONTINUE VI.1
RETURN VI.i
END V1.1
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SUBROUTINE PSE(X1,IN,SEG,INDEX,INDEX2, IHALF) Vi.1.
DIMENSION X1(3,INDEX,INDEX),IN(INDEX),SEG(3,3333) Vi.1.

C V1.1
C THIS SUBROUTINE PLOTS A SEMIELLIPSOID. V1.1
C THE HALF OF THE ELLIPSOID PLOTTED DEPENDS UPON IHALF. Vi.1.
C IF IHALF - 1 X .GE. 0 IS PLOTTED. V1.1
C IF IHALF - 2 X .LT. 0 IS PLOTTED. V1.1.

DO 100 I-IHALF,INDEX V1.1
LINE-INDEX- 1+1 V1.1
IF(IHALF.EQ.2) LINE-I V1.1
NPTS-IN (LINE) Vi.1
DO 50 K-i,NPTS VIA1
DO 50 J-1,3 VI.1
SEG(J ,K)-X1(J ,K,LINE) V1.1.
IF(IHALFEQ.2.AND.J.EQ.1) SEG(J,K)--SEG(J,K) Vi.1.

50 CONTINUE Vi.1.
N-NPTS Vi.1.
IF(LINE.EQ.INDEX) GO TO 71 Vi.1.
NPT-NPTS -1 Vi.1
DO 60 K-i,NPT V1.1
KK-NPT-K+i Vi.1
N-N+i V1.1
SEG(i,N)-'SEG(i.KK) Vi.1
SEG(2 1N)-SEG(2,KK) Vi.i

60 SEG(3,N)--SEG(3,KK) Vi.1.
NPT-N- 1 Vi.1.
DO 70 K-i,NPT Vi.1.
KK-NPT- K+i V1.1.
N-N+l V1.1
SEG(1,N)-SEG(1 ,1K) VI.1.
SEG(2 ,N)--SEG(2 ,KK) V1.1

70 SEG(3,N)-SEG(3,KK) Vi.1.
71 IPEN-3 Vi.1

CALL PNTPLT(SEG, IPEN, INDEX2 ,N) Vi.1.
100 CONTINUE Vi.1.

RETURN Vi.1
END V1.1
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SUBROUTINE ROT(A,L,TH,M) V1.1
o REV 01 08/10/72 V1.1
o COMPUTES ROTATION MATRIX A FOR ANGLE TH V1.1
C ABOUT X,Y OR Z AXIS AS L - 1,2, OR 3. V1.1
C V1.1
C ARGUMENTS: V1.1
C A: 3X3 ROTATION MATRIX TO BE COMPUTED. V1.1
C L: 1,2 OR 3 TO ROTATE ABOUT X,Y OR Z AXIS. V1.1
C TH: ANGLE OF ROTATION IN RADIANS. V1.1
C M: 1ST DIMENSION OF A IN CALLING PROGRAM. Vi.1
C Vi.1.

DIMENSION A(M,3) Vi.].
C- COS(TH-) V1.1
5- SIN(TH) V1.1
IF (L.EQ.2) S - -S V1.1
DO 30 1-1,3 Vi.1.
IF(I.EQ.3)GO TO 20 V1.1.
DO 10 J-I,2 V1.1
A(I,J+1)-O.O V1.1
A(J+1,I)-O.O V1.1
IF(I+J+L.NE.5)GO To 10 V1.1
A(I,J+I)-.; Vi.1
A(J+1,1)--S Vi.1

10 CONTINUE Vi.1
20 A(I,I)- C Vi.1

IF(I.EQ.L)A(I,I)-1.O Vi.].
30 CONTINUE vi.1

RETURN V1.1
END Vi.1.
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SUBROUTINE SOLVA(R,AA1i,AA22,AA12) V1.1.
DIMENSION R(2,3) V1.1
All-R(1,1)**2 Vi.1.
Ai2-2.O*R(2, t)*R(i,i) Vi.1.
A13-R(2,1)**2 Vi.1.
A21=R(i, 2)**2 Vi.1.
A22-2.0*R(2,2)*R(1,2) Vi.1.
A23-.R(2 ,2) Vi.1.
A31-R(i, 3)**2 Vi.1.
A32-2 .O*R(2,3)*R(i ,3) Vi.1
A33-R(2 ,3) Vi.1.
DEL-Aii*(A22*A33-A23*A32)-Ai2*(A2i*A33-A23*A31)+ Vi.1.
1A13*(A2i*A32 -A22*A31) Vi.1.
AAii-((A22-Ai2)*(A33-A23)-(A23-Ai3)*(A32-A22))/DEL V1.1.

AA22-((A2i-Aii)*(A32-A22)-(A22.Ai2)*(A3i-A2i))/DEL Vi.1.
IF(ABS(AAi2) .LT.i.E-ii) AAi2-.OOOO0i V1.2
RETURN Vi.1.
END Vi.1.
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SUBROUTINE SOLVR(A1,A2,A3,A4,A5,A6,A7,A8,P,RX,RZ) VI. 1
C V1.1
C V1.1
C Vi.1.
C THIS SUBROUTINE WILL SOLVE A SET OF SIM4ULTANEOUS EQUATIONS Vi.1.
C TO FIND COMPONETS OF VECTOR R THAT SATISFY THE PROPERTIES NEEDED VI.1.
C TO DETURMINE THE EQUATION OF THE PROJECTED ELLIPSE. VI.1
C VI.1
C SEE WRITEUP. Vi.].
C VI.1.
C Vi.1.

DIMENSION P(3) VI.1.
B=Al*P(IL)+A2*P(2)+A3*P(3) Vi.1.
D.A4*P(i)+A5*P(2)+A6*P(3) Vi.1.
Ti-A7*(D/B)**2+A6-2 . *A8*D/B VI.1.
T2-2 .O*A7*D/(B)**2-2 .O*A8/B Vi.1.
T3-A7*(1/B)**2-1 Vi.1.
RZ-(-T2+SQRT(T2**2-4.O*Ti*T3))/(2 .O*T1) Vi.1.

RX--D*RZ/B- 1.0/B Vi.1.
RETURN Vi.1.
END Vi.l
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SUBROUTINE TITLE V1.1.

DIMENSION ICOLOR(21) 80386
CHARACTER*4 ID(1O,20)806
COMMON/DBUG/IDEBUG(80) ,NISG,DEVFLG,ONLINE,TERM,BDRS ,OFLINE V1.1.

INTEGER OLN,DEVFLG ,TERM, BDRS ,OFLINE Vi.1.

NLINE-20 V1.1.

SIZE-. 335 V1.1

X-1.375 Vi.1.

Y-10.0 Vi.].

C V1.1.

C INITIALIZE PLOTTING PACKAGE V]..1

C Vi.1.

CALL PLOT(0.O,0.0,-3) Vi.1.

READ(5,].) NFRME,ICOLOR(21) Vi.1.

1 FORMAT(I2,I2) Vi.1.

IF(NFRMEEQ.O) RETURN VIA]

DO 300 K-]1 NFRME Vi.1.

DO 50 I-i,NLINE Vi.1.

READ(5,200) (ID(JI),J-].,8),ICOLOR(I) Vi.1.

WRITE(6,200) (ID(J,I) ,J-].,8) ,ICOLOR(I) Vi.1.

200 FORM4AT(7A4,A2,I2) V]..i

50 CONTINUE Vi.1.

DO 100 I-i,NLINE Vi.1.

Y-y-. 5 Vi.1.

IF(DEVFLG.EQ.0FL;NE.OR.DEVFLG.EQ.BDRS) CALL COLOR(ICOLOR(I),IERR) 80386

CALL SYMBOL(X1Y,SIZE,ID(i,I),..,30) Vi.1.

100 CONTINUE Vi.].

IF(DEVFLG.EQ.ONLINE) CALL PLOT(12. ,0. -3) Vi.1.

IF(DEVFLG.EQ.TERM) CALL PLOT(O.0,0.O,-3) Vi.].

IF(DEVFLG.EQ.BDRS) CALL NFRAME V1.1.

IF(DEVFLG.EQ.OFLINE) CALL PLOT (14.,.0. ,-3) Vi.1.

300 CONTINUE VIA]

RETURN V1.].

END VI.1.
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SUBROUTINE TPOINT(PP2, I,IN) VI.1
DIMENSION PP2(3),R(3),PPI(3) V1.1
COMMON/POLYGON/NPLANE,IFLAG,NPPP(90),PO(3,4,60),P(3,4,60), V1.1

*CONVEC(2,4,90),POS(2,90),SIGN(90) VI.A
C V1.1
C THIS SUBROUTINE TESTS A POINT ON THE PROJECTION PLANE V1.1
C DEFINED BY PP2 AGAINST A POLYGON ON THE PROJECTION PLANE V1.1
C DEFINED BY I. A FLAG 'IN' IS RETURNED TO INDICATE IF THE VI.1
C POINT WAS INSIDE OR OUTSIDE THE POLYGON. V1.1
C V1.1
C IN - I POINT WAS INSIDE POLYGON VI.I
C VI.A
C IN - 2 POINT WAS OUTSIDE POLYGON VI.I
C Vi.1

IN-I VI.1
NPTSI-NPPP(I) VI.1
DO 20 JJ-i,2 VI.1

20 PP1(JJ)-POS(JJ,I) VI.1
DO 100 L-i,NPTSI VI.1
DO 30 N-1,2 Vi.1.

30 R(N)-PP2(N)-PPI(N) VI1.
SIGN2,CONVEC(I,L,I)*R(2) -CONVEC(2,L,I)*R(1) Vi.1
IF(SIGN2*SIGN(I) .LT. 0.) GO TO 150 VI.1
IF(ABS(SIGN2*SIGN(I)).LT.I.E-1I) GO TO 150 Vi.1
DO 100 N-I,2 Vi.1

100 PP1(N)-PPI(N)+CONVEC(N,L,I) Vi.I
RETURN V1.i

150 IN-2 Vi.1
RETURN Vi.1
END VIi1
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SUBROUTINE TRANS1(R, F) V1.I
COMMON/ELLIPSE/NSTEPS(90),IELP,A(3,3,30),SEGLP(3,90),VP(3), V1.1

*D(3,3,90) ,DVP(3,3) ,RA(3) ,NSEG,SEGLPO(3,90) V1.2
COMMON/VIEWP/VPO(3) ,DVPO(3,3) ,IVP,VP2(3) VI.1
DIMENSION DD(3,3),P(3),R(3),R2(3),SEGLP2(3),S(3) V1.2
IF(IELP .GT. 30) G0 TO 10 V1.1
CALL DOTT(DVP,D(1,1,IELP) ,DD,3,3,3) VI.1

20 CONTINUE V1.1
CALL 1MAT(DD,R,R2, 3,3,1,3,3,3) Vi.1.
DO 2 1-1,3 V1.2

2 S(I) - SEGLP(I,IELP) + SEGLPO(IIELP) V1.2
CALL MAT(DVP,S,SEGLP2,3,3,1,3,3,3) V1.2
DO 1 1-1,3 V1.1.

1 P(I)-SEGLP2(I)+R2(I)-VP2(I) Vi.1.
RETURN V1.1.

10 DO 11 1-1,3 Vi.1.
DO 11 J-1,3 Vi.1.

11 DD(I,J) - DVP(I,J) Vi.1.
GO TO 20 Vi.1
END Vi.1.
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REAL FUNCTION XINTCP(X,YXSAV,YSAV,YTEMP) V1.1
C ************************v1.1

C V1.1
C THIS FUNCTION CALCULATES THE X INTERCEPT AT YTEMP V1.1
C V1.1
C ************************VI.1

X1-X-XSAV V1.1
Y1-Y-YSAV V1.1
IF (YI.NE.O.O) PFACTR-X1/Y1 V1.1
IF (ABS(Y1).LT.1.E-11) PFACTR-OO V1.2
Y2-YTEMP -YSAV Vl.1
XINTCP-Y2*PFACTR+XSAV vi.1
RETURN Vi.1
END V1.1
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SUBROUTINE XYZ(MU,A,B,C,S,M,JFLAG) VI.I
DIMENSION MU(3),S(3),M(3,2) VI.i
REAL M,MU VI.I

C Vi.1
C *********************************i******************************* Vi. 1

C Vi.l
C ALPHA AND BETA RELATE THE Y AND Z COMPONENTS OF M TO VI.I
C THE X COMPONENT OF M. VI.1
C ***************************************************************** VI. I

C V1.I
ALPHA - MU(2) / MU(1) VI.I
BETA - MU(3) / MU(i) VI.i

C VI.i
C ***************************************************************** Vi.I1

C Vi.1
C SOLVE THE EQUATION FOR ELLIPSE 'N' TO FIND A POINT ON Vi.I
C THE ELLIPSE THAT WILL DETERMINE A VECTOR M. V1.1
C Vi.i

C VI1.

TI-A+B*ALPHA*ALPHA+C*BETA*BETA VI.i
T2-2*A*S(1)+2*B*ALPHA*S(2)+2*C*BETA*S(3) VI.1
T3-A*S(i)**2+B*S(2)**2+C*S(3)**2-1 V.I.
TEI4P- T2 * T2 - 4 * Ti * T3 V.11

C VI1.

C VI.A
C NO SOLUTION MEANS ELLIPSOID 'N' NOT TOUCHED BY LINE OF V1.1
C SIGHT RAY. V1.1
C VI.I
C ***************************************************************** V1. 1
C VI1.

IF(TEMP.LT.O.O) GO TO 2 Vi.1
TEMP-SQRT(TEMP) VI.i

C VI.1

C Vi.i

C FIND TWO POSSIBLE M VECTORS BECAUSE A RAY ENTERING A VI.1
C SOLID MUST ALSO LEAVE. VI.I
C Vl.1
C ***************************************************************** Vi. 1

C Vi. 1
M(I,I)-(T2+TEMP)/(2*TI) VI1.
M(2, I)-ALPHA*M(I, i) V1.1

M(3,1)-BETA*M(I,1) V1i.
M(i,2)-(T2-TEMP)/(2*Ti) Vli.
M(2,2)-ALPHA*M(i,2) V1 1
M(3,2)-BETA*M(I,2) VI.1
JFLAG-O VI.1
RETURN VI. 1

2 JFLAG-i VI. 1
RETURN Vi.i
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END vi.1I
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REAL FUNCTION YINTCP(X,Y,XSAV,YSAV,XTEM4P) Vi.1
C ************************ *VI. 1
C v1.1
C THIS FUNCTION CALCULATES THE Y INTERCEPT AT XTEMP V1.1
C VI.I
C ************************ 8Vi. 1

X1-X-XSAV V1.1
YlNY-YSAV v1.1
IF (X1.NE.O.O) PFACTR-Yl/X1 V1.1
IF (ABS(X1).LT.1.E-11) PFACTR-O.O V1.2
X2-XTEMP -XSAV V1.1
YI NTCP-X2*PFACTR-YSAV Vi.1
RETURN Vi.1
END Vi.1.
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SUBROUTINE YZ(MU,A,B,C,S,M,JFLAG) Vl.1
DIMENSION MU(3),S(3),M(3,2) V1.1
REAL MU ,M Vl.1

o V1.1
o V1.1
o ALPHA RELATES THE Z COMPONET TO THE Y COMPONET Vl.1
o Vl.1
Co V1.1

ALPHA-MU(3)/MU(2) Vl.1
o Vi.1
o V1.1
C SOLVE THE EQUATION FOR ELLIPSE 'N' WHEN X-O TO Vl.l
O FIND A POINT ON THE ELLIPSE THAT WILL DETERMINE A VECTOR M. Vl.1
O VI.I
o V1.1

Tl-B+C*ALPHA*ALPHA Vl.1
T2-2*B*S (2) +2*C*ALPHA*S (3) VI.1
T3-A*S(l)**2+B*S(2)**2+C*S(3)**2-l V1.1
TEMP-T2*T2-.4*Tl*T3 VI.1.

C V.
C VI.1.
C NO SOLUTION MEANS ELLIPSOID 'N' NOT TOUCHED BY LINE Vi.1.
C OF SIGHT RAY. Vi.1.
o Vi.1.
C Vi.i

IF(TEMP.LT.O.O) GO TO 2 Vi.1.
TEMP-SQRT(TEMP) Vi.1.

C VI.1.
C Vi.1.
C FIND TWO POSSIBLE M VECTORS BECAUSE A RAY ENTERING VI.].
C A SOLID MUST ALSO LEAVE. VI.1.
o VIA1
C Vi.].

M(2, i)-(T2+TEMP)/(2*Tl) VI.1.
M(i,l)-O.O Vi.1.
M(3, i)-ALPHA*M(2,].) VI.].
M(2 ,2)-(T2-TEMP)/(2*Ti) Vi.1.
M(i,2)-O.O Vi.1.
M(3 ,2)-ALPHiA*M(2,2) Vi.1.
J FLAG-O Vi.1.
RETURN Vi.].

2 JFLAG-i Vi.1.
RETURN VI.1.
END Vi.].
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SUBROUTINE Z(MU,A,B,C,S,M,JFLAG) Vi.1

DIMENSION MU(3),S(3),M(3,2) V1i

REAL M,MU V1.1

C V1.1
C V1.1
C SOLVE THE EQUATION FOR ELLIPSE 'N' WHEN X-O AND V1.1
C Y-O TO FIND A POINT ON THE ELLIPSE THAT V1.1
C WILL DETERMINE A VECTOR M. V1.1
C V1.1

C ********************************Vi .1

Ti-C' V1.1

T2-2*C*S(3) V1.1
T3-A*S(1)**2+B*S(2)**2+C*S(3)**2-1 V1.1
TEMP-T2*T2- 4*TI*T3 V1.1

C V1.1
C VI.1
C NO SOLUTION MEANS ELLIPSOID 'N' NOT TOUCHED BY LINE VI.1
C OF SIGHT RAY. VI.I
C VI.1
C Vi.1

IF(TEMP.LT.O.O) GO TO 2 VI.1
TEMP-SQRT(TEMP) V1.1

C V1.1
C Vi.i
C FIND TWO POSSIBLE M VECTORS BECAUSE A RAY ENTERING VI.A
C' A SOLID MUST ALSO LEAVE. VI.I
C VI.1
C V1.1

M(II)-O.O VI.i
M(2,1)-O.O VI.i
M(3, I)-(T2+TEMP)/(2*TI) V.1
M(I,2)-O.O Vi.1
M(2,2)-O.O V1.1
M(3,2)-(T2-TEMP)/(2*TI) VL.i
JFLAG-O V1.i
RETURN VI i

2 JFLAG-I VL.1
RETURN VI1.
END V1.1
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